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OF  THE 


New  York  State  College  of  Agriculture  at  Cornell 
University  and  of  the  Agricultural  Experiment 
Station  Established  under  the  Direction 
of  Cornell  University 


STATE  OF  NEW  YORK 

Department  of  Agriculture 
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Albany,  January  15,  1917 


To  the  Honorable  the  Legislature  of  the  State  of  New  York  : 

In  accordance  with  the  provisions  of  the  statutes  relating  thereto, 
I  have  the  honor  to  transmit  herewith  the  Twenty-ninth  Annual  Report 
of  the  New  York  State  College  of  Agriculture  at  Cornell  University, 
as  a  part  of  the  Twenty-fourth  Annual  Report  of  the  Commissioner  of 
Agriculture. 

CHARLES  S.  WILSON, 

Commissioner  of  Agriculture. 
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NEW  YORK  STATE  COLLEGE  OF  AGRICULTURE 


FACULTY 

Jacob  Gould  Schurman,  A.M.,  D.Sc.,  LL.D.,  President  of  the  University. 

Beverly  Thomas  Galloway,  B.Agr.Sc.,  LL.D.,  Dean  of  the  College  of  Agriculture 
and  Director  of  the  Experiment  Station. 

Isaac  Phillips  Roberts,  M.Agr.,  Professor  of  Agriculture,  Emeritus. 

John  Henry  Comstock,  B.S.,  Professor  of  Entomology  and  General  Invertebrate 
Zoology,  Emeritus. 

Henry  Hiram  Wing,  M.S.  in  Agr.,  Professor  of  Animal  Husbandry. 

Thomas  Lyttleton  Lyon,  Ph.D.,  Professor  of  Soil  Technology. 

John  Lemuel  Stone,  B.Agr.,  Professor  of  Farm  Practice. 

James  Edward  Rice,  B.S.A.,  Professor  of  Poultry  Husbandry. 

George  Walter  Cavanaugh,  B.S.,  Professor  of  Chemistry  in  its  Relations  to  Agriculture. 
George  Nieman  Lauman,  B.S.A.,  Professor  of  Rural  Economy. 

Herbert  Hice  Whetzel,  M.A.,  Professor  of  Plant  Pathology. 

Elmer  O.  Pippin,  B.S.A.,  Extension  Professor  of  Soil  Technology. 

George  Frederick  Warren,  Ph.D.,  Professor  of  Farm  Management. 

William  Alonzo  Stocking,  jr.,  M.S.A.,  Professor  of  Dairy  Industry. 

Charles  Henry  Tuck,  A.B.,  Professor  of  Extension  Teaching. 

Albert  Russell  Mann,^  B.S.A.,  A.  M.,  Professor  of  Rural  Social  Organization. 

Wilford  Murry  Wilson,  M.D.,  Professor  of  Meteorology. 

Ralph  Sheldon  Hosmer,  B.A.S.,  Professor  of  Forestry. 

James  George  Needham,  Ph.D.,  Professor  of  Entomology  and  Limnology. 

Bryant  Fleming,  B.S.A.,  Professor  of  Landscape  Art. 

Rollins  Adams  Emerson,  B.Sc.,  D.Sc.,  Professor  of  Plant  Breeding. 

Harry  Houser  Love,  Ph.D.,  Professor  of  Plant  Breeding  Investigations. 

Arthur  Witter  Gilbert,  Ph.D.,  Professor  of  Plant  Breeding. 

Donald  Reddick,  Ph.D.,  Professor  of  Plant  Pathology. 

Edward  Gerrard  Montgomery,  M.A.,  Professor  of  Farm  Crops. 

George  Alan  Works,  B.Ph.,  M.S.  in  Agr.,  Professor  of  Rural  Education. 

Flora  Rose,  B.S.,  M.A.,  Professor  of  Home  Economics. 

Martha  Van  Rensselaer,  A.B.,  Professor  of  Home  Economics. 

William  ^Albert  Riley,  Ph.D.,  Professor  of  Insect  Morphology  and  Parasitology. 

James  Adrian  Bizzell,  Ph.D.,  Professor  of  Soil  Technology. 

Glenn  Washington  Herrick,  B.S.A.,  Professor  of  Economic  Entomology,  and  Entomol¬ 
ogist  of  the  Experiment  Station. 

Howard  Wait  Riley,  M.E.,  Professor  of  Rural  Engineering. 

Harold  Ellis  Ross,  M.S. A.,  Professor  of  Dairy  Industry. 

Hugh  Charles  Troy,  B.S.A.,  Professor  of  Dairy  Industry. 

Samuel  Newton  Spring,  B.A.,  M.F.,  Professor  of  Forestry. 

Karl  McKay  Wiegand,  Ph.D.,  Professor  of  Botany. 

William  Henry  Chandler,  M.S.  in  Agr.,  Professor  of  Research  in  Pomology. 

Arthur  Bernhard  Recknagel,  B.A.,  M.F.,  Professor  of  Forestry. 

Merritt  Wesley  Harper,  M.S.,  Professor  of  Animal  Husbandry. 

Cyrus  Richard  Crosby,  A.B.,  Extension  Professor  of  Entomology. 

Elmer  Seth  Savage,  M.S.A.,  Ph.D.,  Professor  of  Animal  Husbandry. 

Kenneth  Carter  Livermore,  M.S.  in  Agr.,  Professor  of  Farm  Management. 

Edward  Albert  White,  B.S.,  Professor  of  Floriculture. 

Alvin  Casey  Beal,  Ph.D.,  Professor  of  Floriculture. 

Herbert  Andrew  Hopper,  B.S.A.,  Extension  Professor  of  Animal  Husbandry. 

Edward  Sewall  Guthrie,  M.S.  in  Agr.,  Ph.D.,  Professor  of  Dairy  Industry. 

Maurice  Chase  Burritt,  M.S.  in  Agr.,  Extension  Professor  and  State  Director  of  Farm 
Bureaus. 
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William  Charles  Baker,  B.S.A.,  Professor  of  Drawing. 

Mortier  Franklin  Barrus,  A.B.,  Ph.D.,  Extension  Professor  of  Plant  Pathology. 

Lewis  Josephus  Cross,  B.A.,  Ph.D.,  Professor  of  Chemistry  in  its  Relations  to 
Agriculture. 

Oskar  Augustus  Johannsen,  A.M.,  Ph.D.,  Professor  of  General  Biology. 

Clyde  Hadley  Myers,  M.S.,  Ph.D.,  Professor  of  Plant  Breeding. 

Bristow  Adams,  B.A.,  Professor  of  Extension,  Information  Service. 

Dick  J.  Crosby,  M.S.,  Professor  of  Extension  Teaching. 

Asa  Carlton  King,  B.S.A.,  Professor  of  Farm  Practice. 

Cornelius  Betten,  Ph.D.,  Professor,  Secretary,  and  Registrar. 

George  Abram  Everett,  A.B.,  LL.B.,  Professor  of  Extension  Teaching. 

Frederick  Llewellyn  Griffin,  B.S.,  M.S.,  Professor  of  Rural  Education. 

Lewis  Knudson,  B.S.A.,  Ph.D.,  Assistant  Professor  of  Botany. 

James  Chester  Bradley,  Ph.D.,  Assistant  Professor  of  Systematic  Entomology. 

E.  Gorton  Davis,  B.S.,  Assistant  Professor  of  Landscape  Art. 

John  Bentley,  jr.,  B.S.,  M.F.,  Assistant  Professor  of  Forestry. 

George  Charles  Embody,  Ph.D.,  Assistant  Professor  of  Aquiculture. 

Harry  Oliver  Buckman,  M.S.A.,  Ph.D.,  Assistant  Professor  of  Soil  Technology. 

Mrs.  Helen  Binkerd  Young,  B.Arch.,  Assistant  Professor  of  Home  Economics. 

Alice  Gertrude  MeCloskey,  A.B.,  Assistant  Professor  of  Rural  Education. 

Mrs.  Anna  Botsford  Comstock,  B.S.,  Assistant  Professor  of  Nature  Study. 

Ralph  Hieks  Wheeler,  B.S.,  Assistant  Professor  of  Extension  Teaching. 

Harry  Morton  Fitzpatrick,  Ph.D.,  Assistant  Professor  of  Plant  Pathology. 

Byron  Burnett  Robb,  B.S.  in  Agr.,  Assistant  Professor  of  Rural  Engineering. 

Walter  Warner  Fisk,  M.S.  in  Agr.,  Assistant  Professor  of  Dairy  Industry. 

Halsey  B.  Knapp,  B.S.,  M.S.  in  Agr.,  Assistant  Extension  Professor  of  Pomology. 
Ralph  Wright  Curtis,  M.S.A.,  Assistant  Professor  of  Landscape  Art. 

Vern  Bonham  Stewart,  A.B.,  Ph.D.,  Assistant  Professor  of  Plant  Pathology. 

Annette  J.  Warner,  Assistant  Professor  of  Home  Eeonomics. 

Arthur  Lee  Thompson,  Ph.D.,  Assistant  Professor  of  Farm  Management. 

Royal  Gilkey,  B.S. A.,  Assistant  Professor  of  Extension  Teaching,  and  Supervisor  of 
Reading  Courses. 

Charles  Truman  Gregory,  Ph.D.,  Assistant  Professor  of  Plant  Pathology. 

Lex  Ray  Hesler,  A.B.,  Ph.D.,  Assistant  Professor  of  Plant  Pathology. 

Ivan  Claude  Jagger,  M.S.  in  Agr.,  Assistant  Professor  of  Plant  Pathology. 

William  Howard  Rankin,  A.B.,  Ph.D.,  Assistant  Professor  of  Plant  Pathology. 

Earl  Whitney  Benjamin,  B.S.  in  Agr.,  Ph.D.,  Assistant  Professor  of  Poultry  Husbandry. 
Arthur  Johnson  Eames,  Ph.D.,  Assistant  Professor  of  Botany. 

James  Kenneth  Wilson,  B.S.,  Ph.D.,  Assistant  Professor  of  Soil  Technology. 

Elmer  Eugene  Barker,  A.B.,  Ph.D.,  Assistant  Professor  of  Plant  Breeding. . 

Edward  Mowbray  Tuttle,  B.S.  in  Agr.,  A.B.,  Assistant  Professor  of  Rural  Education. 
Robert  Matheson,  M.S.  in  Agr.,  Ph.D.,  Assistant  Professor  of  Economic  Entomology. 
Blanche  Evans  Hazard,  A.B.,  M.A.,  Assistant  Professor  of  Home  Economics. 

David  Lumsden,  Assistant  Professor  of  Floriculture. 

John  Hall  Barron,  B.S. A.,  Assistant  Extension  Professor  of  Farm  Crops. 

Gad  Parker  Scoville,  B.S.  in  Agr.,  Assistant  Professor  of  Farm  Management. 

Arthur  Augustus  Allen,  Ph.D.,  Assistant  Professor  of  Ornithology. 

Leonard  Amby  Maynard,  A.B.,  Assistant  Professor  of  Animal  Husbandry. 

Forest  Milo  Blodgett,  Ph.D.,  Assistant  Professor  of  Plant  Pathology. 

Miriam  Birdseye,  A.B.,  Assistant  Professor  of  Home  Economics. 

Jacob  R.  Schramm,  Ph.D.,  Assistant  Professor  of  Botany. 

Edward  Riley  King,  B.S.,  Assistant  Professor  of  Entomology. 

Frank  Elmore  Rice,  A.B.,  Ph.D.,  Assistant  Professor  of  Agricultural  Chemistry. 

Paul  Work,  A.B.,  M.S.  in  Agr.,  Superintendent  of  the  Department  and  Instructor  in 
Vegetable  Gardening. 

Layton  S.  Hawkins,  B.A.,  Specialist  in  Agricultural  Education,  Lecturer  in  Rural 
Education. 

George  Walter  Tailby,  jr.,  B.S. A.,  Instructor,  and  Superintendent  of  Livestock. 

Howard  Edward  Babcock,  Ph.B.,  Assistant  State  Director  of  Farm  Bureaus. 

Charles  Harvey  Hadley,  jr.,  B.S.,  Investigator  in  Entomology. 

Lester  Whyland  Sharp,  B.S.,  Ph.D.,  Instructor  in  Botany. 

John  Thomas  Lloyd,  A.B.,  Instructor  in  Limnology. 

Bertha  E.  Titsworth,  B.S.,  Instructor  in  Home  Economics. 
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Helen  Knowlton,  A.B.,  Instructor  in  Home  Economics. 

Cecil  Calvert  Thomas,  A.B.,  M.A.,  Instructor  in  Botany. 

William  Jacob  Robbins,  A.B.,  Instructor  in  Botany. 

Earle  Volcart  Hardenburg,  B.S.,  Instructor  in  Farm  Crops. 

Richard  Alan  M'ordoff,  B.S.  in  Agr.,  Assistant  Registrar. 

Otis  Freeman  Curtis,  M.S.,  Instructor  in  Botany. 

Oliver  Wesley  Dynes,  M.S.  in  Agr.,  Instructor  in  Farm  Crops. 

Carl  Edwin  Ladd,  B.S.  in  Agr.,  Instructor  and  Investigator  in  Farm  Management. 
Daniel  Scott  Fox,  B.S.,  Instructor  in  Farm  Management. 

Roland  Harrison  Patch,  B.S.,  Instructor  in  Floriculture. 

Albert  Edmund  Wilkinson,  B.S.,  Extension  Instructor  in  Vegetable  Gardening. 

Thomas  Joseph  Mclnerney,  M.S.  in  Agr.,  Instructor  and  Investigator  in  Dairy  Industry. 
Horace  Mann  Pickerill,  B.S.  in  Agr.,  Instructor  and  Investigator  in  Dairy  Industry. 
Eugene  Davis  Montillon,  B.Arch.,  Instructor  in  Landscape  Art. 

Juan  Estevan  Reyna,  E.E.,  Instructor  in  Drawing. 

Leslie  Eugene  Hazen,  B.S.  in  Agr.,  Instructor  in  Farm  Structures. 

James  Lewis  Strahan,  B.S.  in  Agr.,  M.S.  in  Agr.,  Instructor  in  Farm  Structures. 

Earl  Long  Overholser,  M.A.,  Instructor  in  Pomology. 

Cass  Ward  Whitney,  B.S.,  Instructor  in  Extension  Teaching. 

Royal  Josylin  Haskell,  B.S.,  Instructor  in  Plant  Pathology. 

Elmer  Rosel  Zimmer,  Instructor  in  Animal  Husbandry. 

Charles  Paul  Alexander,  B.S.,  Instructor  in  Natural  History. 

Charles  Chupp,  A.B.,  Instructor  in  Plant  Pathology. 

Laurence  Howland  McDaniels,  A.B.,  Instructor  in  Botany. 

Allan  Cameron  Fraser,  B.S.,  Instructor  in  Plant  Breeding. 

Lua  Alice  Minns,  B.S.,  Instructor  in  Floriculture. 

Alfred  Carl  Hottes,  B.S.,  M.S.  in  Agr.,  Instructor  in  Floriculture. 

George  Cornell  Supplee,  M.S. A.,  Instructor  in  Dairy  Industry. 

Anna  Elizabeth  Hunn,  B.S.,  Instructor  in  Llome  Economics,  and  Manager  of  the 
Cafeteria. 

William  Thomas  Craig,  Instructor  in  Plant  Breeding. 

Montgomery  Robinson,  Litt.B.,  B.S.,  Instructor  in  Extension  Teaching. 

Arthur  John  Heinicke,  B.S.A.,  M.A.,  Instructor  in  Pomology. 

Olney  Brown  Kent,  B.S.,  Instructor  in  Poultry  Husbandry. 

Harold  Deane  Phillips,  A.B.,  B.S.  in  Agr.,  Instructor  in  Rural  Economy. 

Henry  William  Schneck,  B.S.,  Instructor  in  Vegetable  Gardening. 

Wesley  Worth  Warsaw,  B.S.  in  A.E.,  Extension  Instructor  in  Soil  Technology. 

Karl  John  Seulke,  M.S. A.,  Instructor  in  Animal  Husbandry. 

DeVoe  Meade,  B.S.,  Instructor  in  Animal  Husbandry. 

Edward  Gardner  Misner,  B.S.,  Instructor  in  Farm  Management. 

Bernard  William  Shaper,  B.S.,  Instructor  in  Extension  Teaching. 

Arthur  Merle  Besemer,  B.S.,  Instructor  in  Dairy  Industry. 

Archie  Byron  Dann,  B.S.,  Instructor  in  Poultry  Husbandry. 

Edwin  Sleight  Ham,  B.S.,  Instructor  in  Animal  Husbandry. 

Thomas  Alexander  Baker,  B.S.,  Instructor  in  Animal  Husbandry. 

James  LeRoy  Weimer,  A.B.,  Extension  Instructor  in  Plant  Pathology. 

Louis  Melville  Massey,  A.B.,  Instructor  in  Plant  Pathology. 

Cornelia  Ferris  Kephart,  M.S.  in  Agr.,  Instructor  and  Librarian  in  Department  of 
Entomology. 

Leon  Augustus  Hausman,  B.A.,  Instructor  in  Meteorology. 

Ellis  Lore  Kirkpatrick,  B.S.A.,  Instructor  in  Vegetable  Gardening. 

Winfred  Enos  Ayres,  Extension  Instructor  in  Dairy  Industry. 

Clinton  DeWitt  Smith,  M.S.,  Instructor  in  Extension  Teaching. 

John  Clarence  McCurdy,  B.S.,  C.E.,  Instructor  in  Farm  Engineering. 

William  Emerson  MordofT,  M.E.,  Instructor  in  Farm  Mechanics. 

Albert  Scott  Kenerson,  B.S.,  Instructor  in  Vegetable  Gardening. 

Mary  Frances  Henry,  A.B.,  Instructor  in  Home  Economics. 

Beulah  Blackmore,  Instructor  in  Home  Economics. 

Howard  Bowman  Ellenberger,  B.S. A.,  Instructor  in  Dairy  Industry. 

Clark  Leonard  Thayer,  B.Sc.,  Instructor  in  Floriculture. 

Ralph  S.  Moseley,  Extension  Instructor  in  Poultry  Husbandry. 

Lewis  Merwin  Hurd,  Extension  Instructor  in  Poultry  Husbandry. 
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OTHER  OFFICERS  OF  INSTRUCTION  AND  ADMINISTRATION 

Louis  Hamilton  Moulton,  Farm  Superintendent. 

Andrew  Jackson  Lamoureux,  Assistant  in  Library. 

George  Wilson  Parker,  Clerk  and  Accountant. 

Ralph  W.  Green,  B.S.,  Executive  Assistant. 

Henry  Emil  Allanson,  Private  Secretary  to  the  Dean. 

Carl  Ilg,  Assistant  Curator  in  Entomology. 

Lela  Gertrude  Gross,  Assistant  Editor. 

Ruth  Van  Deman,  A.B.,  Assistant  Editor. 

Clara  Louise  Garrett,  Illustrator. 

Ada  Eljiva  Georgia,  Assistant  in  Natural  History. 

William  Carlyle  Etheridge,  B.S.,  M.S.  in  Agr.,  Assistant  in  Farm  Crops. 

Ira  Myron  Hawley,  A.B,,  Assistant  in  Economic  Entomology. 

Walter  Miller  Peacock,  B.S.,  Assistant  in  Farm  Crops. 

Walter  N.  Hess,  A.B.,  Assistant  in  Insect  Morphology. 

William  Frederick  Friedman,  B.S.,  Assistant  in  Plant  Breeding. 

Julia  Zita  Kelly,  Secretary  and  Curator  in  Floriculture. 

Charles  Herbert  Van  Auken,  Clerk  and  Accountant  in  Animal  Husbandry. 

Walter  Gernet  Krum,  Extension  Assistant  in  Poultry  Husbandry. 

Henry  Joseph  Conlin,  A.B.,  Assistant  in  Agricultural  Chemistry. 

William  Francis  Flynn,  B.Chem.,  Assistant  in  Agricultural  Chemistry. 

Ralph  Irving  Scoville,  B.S.,  Assistant  in  Dairy  Industry. 

Claribel  Nye,  B.S.,  Assistant  in  Home  Economics. 

Emmons  William  Leland,  B.S.A.,  Superintendent  of  Field  Experiments  in  Soil 
Technology. 

Gail  J.  Fink,  A.B.,  Ph.D.,  Assistant  in  Soil  Technology. 

David  Stout  Jennings,  B.S.,  Assistant  in  Soil  Technology. 

Mortimer  Demarest  Leonard,  B.S.,  Extension  Assistant  in  Entomology. 

Arthur  Bishop  Beaumont,  B.S.,  Assistant  in  Soil  Technology. 

Harold  Allen  Severy,  A.B.,  A.M.,  Assistant  in  Botany. 

Elmer  Snyder,  B.S.,  Assistant  in  Dairy  Industry. 

Ward  Benjamin  White,  A.B.,  Assistant  in  Dairy  Industry. 

Roy  Glen  Wiggans,  B.S.,  Assistant  in  Farm  Crops. 

Eugene  Peyton  Deatrick,  A.B.,  Assistant  in  Soil  Technology. 

Roger  C.  Smith,  A.B.,  M.A.,  Assistant  in  Biology. 

Rollin  J.  LaFollette,  B.A.,  Assistant  in  Biology. 

Ludlow  Griscom,  A.M.,  Assistant  in  Ornithology. 

William  Irving  Myers,  B.S.,  Assistant  in  Farm  Management. 

Lew  Ellsworth  Harvey,  B.S.,  Assistant  in  Farm  Management. 

Walton  I.  Fisher,  Assistant  in  Plant  Breeding. 

Harold  Davis  Hendricks,  A.B.,  Assistant  in  Plant  Pathology. 

Charles  Edward  Hunn,  Assistant  in  Plant  Propagation. 

Lucy  Harriet  Ashton,  Assistant  to  the  Registrar. 

Anna  Mary  Atwater,  Laboratory  Assistant  in  Plant  Breeding. 

Laura  McLallen  Van  Auken,  Clerk  in  Department  of  Dairy  Industry, 

Alfred  Evan  Boicourt,  Foreman  of  Experimental  Plant,  Poultry  Husbandry, 

Floyd  Edward  Andrews,  Foreman  of  Instruction  Plant,  Poultry  Husbandry. 

Herbert  Percival  Buchan,  Foreman  of  Incubation  Division,  Poultry  Husbandry. 
William  A.  Frederick,  Landscape  Gardener. 

Herbert  W.  Teeter,  Superintendent  of  Plant  Breeding  Gardens. 

Mrs.  E.  H.  Starr,  Clerk  in  Department  of  Poultry  Husbandry. 


CORNELL  UNIVERSITY 
AGRICULTURAL  EXPERIMENT  STATION 

EXPERIMENTING  STAFF 

BEVERLY  T.  GALLOWAY,  B.Agr.Sc.,  LL.D.,  Director. 

HENRY  H.  WING,  M.S.  in  Agr.,  Animal  Husbandry. 

T.  LYTTLETON  LYON,  Ph.D.,  Soil  Technology. 

JOHN  L.  STONE,  B.Agr.,  Farm  Practice. 

JAMES  E.  RICE,  B.S.A.,  Poultry  Husbandry. 

GEORGE  W.  CAVANAUGH,  B.S.,  Agricultural  Chemistry. 

HERBERT  H.  WHETZEL,  M.A.,  Plant  Pathology. 

ELMER  O.  FIPPIN,  B.S.A.,  Soil  Technology. 

G.  F.  WARREN,  Ph.D.,  Farm  Management. 

WILLIAM  A.  STOCKING,  Jr.,  M.S.A.,  Dairy  Industry. 

WILFORD  M.  WILSON,  M.D.,  Meteorology. 

RALPH  S.  HOSMER,  B.A.S.,  M.F.,  Forestry. 

JAMES  G.  NEEDHAM,  Ph.D.,  Entomology  and  Limnology. 

ROLLINS  A.  EMERSON,  D.Sc.,  Plant  Breeding. 

HARRY  H.  LOVE,  Ph.D.,  Plant  Breeding. 

ARTHUR  W.  GILBERT,  Ph.D.,  Plant  Breeding. 

DONALD  REDDICK,  Ph.D.,  Plant  Pathology. 

EDWARD  G.  MONTGOMERY,  M.A.,  Farm  Crops. 

WILLIAM  A.  RILEY,  Ph.D.,  Entomology. 

MERRITT  W.  HARPER,  M.S.,  Animal  Husbandry. 

JAMES  A.  BIZZELL,  Ph.D.,  Soil  Technology. 

GLENN  W.  HERRICK,  B.S.A.,  Economic  Entomology. 

HOWARD  W.  RILEY,  M.E.,  Farm  Mechanics. 

CYRUS  R.  CROSBY,  A.B.,  Entomology. 

HAROLD  E.  ROSS,  M.S.A.,  Dairy  Industry.  • 

KARL  McK.  WIEGAND,  Ph.D.,  Botany. 

EDWARD  A.  WHITE,  B.S.,  Floriculture. 

WILLIAM  H.  CHANDLER,  Ph.D.,  Pomology. 
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CLYDE  H.  MYERS,  M.S.,  Ph.D.,  Plant  Breeding. 

GEORGE  W.  TAILBY,  Jr.,  B.S.A.,  Superintendent  of  Livestock. 

EDWARD  S.  GUTHRIE,  M.S.  in  Agr.,  Ph.D.,  Dairy  Industry. 

JAMES  C.  BRADLEY,  Ph.D.,  Entomology. 

PAUL  WORK,  B.S.,  A.B.,  Vegetable  Gardening. 
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EARL  W.  BENJAMIN,  Ph.D.,  Poultry  Husbandry. 

EMMONS  W.  LELAND,  B.S.A.,  Soil  Technology. 

CHARLES  T.  GREGORY,  Ph.D.,  Plant  Pathology. 

WALTER  W.  FISK,  M.S.  in  Agr.,  Dairy  Industry. 

ARTHUR  L.  THOMPSON,  Ph.D.,  Farm  Management. 

LEX  R.  HESLER,  A.B.,  Ph.D.,  Plant  Pathology. 

ROBERT  MATHESON,  Ph.D.,  Entomology. 

HORACE  M.  PICKERILL,  B.S.  in  Agr.,  Dairy  Industry. 

MORTIMER  D.  LEONARD,  B.S.,  Entomology. 

FRANK  E.  RICE,  Ph.D.,  Agricultural  Chemistry. 

VERN  B.  STEWART,  Ph.D.,  Plant  Pathology. 

IVAN  C.  JAGGER,  M.S.  in  Agr.,  Plant  Pathology  (In  cooperation  with  Rochester  University). 
CHARLES  H.  HADLEY,  Jr.,  B.S.,  Entomology. 

DANIEL  S.  FOX,  B.S.,  Farm  Management. 

WILLIAM  I.  MYERS,  B.S.,  Farm  Management. 

LEW  E.  HARVEY,  B.S.,  Farm  Management. 

LEONARD  A.  MAYNARD,  A.B.,  Ph.D.,  Animal  Husbandry. 

LOUIS  M.  MASSEY,  A.B.,  Plant  Pathology. 

BRISTOW  ADAMS,  B.A.,  Editor. 

LELA  G.  GROSS,  Assistant  Editor. 

The  regular  bulletins  of  the  Station  are  sent  free  on  request  to  residents  of  New  York  State. 
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PRESIDENT’S  LETTER  OF  TRANSMITTAL 


November  30,  1916 

The  Governor  of  the  State  of  New  York, 

Albany,  New  York. 

The  Secretary  of  the  Treasury, 

Washington,  D.  C. 

The  Secretary  of  Agriculture, 

Washington,  D.  C. 

The  Commissioner  of  Agriculture, 

Albany,  New  York. 

In  conformity  with  the  Act  of  Congress  approved  March  2,  1887,  and 
with  the  Act  of  the  Legislature  of  the  State  of  New  York  approved  April 
12,  1906,  I  have  the  honor  to  submit  on  behalf  of  Cornell  University 
the  report  of  the  New  York  State  College  of  Agriculture  for  the  year 
1915-16. 

Supplementing  the  detailed  reports  of  the  Dean  and  the  heads  of  the 
departments  contained  in  later  pages,  I  desire  to  make  the  following 
general  statement. 

THE  ESTABLISHMENT  OF  THE  STATE  COLLEGE 

In  1904  the  State  of  New  York  established  the  College  of  Agriculture 
at  Cornell  University  as  a  state  institution  under  the  title  “The  New 
York  State  College  of  Agriculture  at  Cornell  University.’’  In  1906  the 
Legislature  passed  an  Administration  Act  defining  the  purpose  and  activi¬ 
ties  of  the  College  of  Agriculture  as  follows; 

The  object  of  the  said  college  of  agriculture  shall  be  to  improve  the 
agricultural  methods  of  the  State;  to  develop  the  agricultural  resources 
of  the  State  in  the  production  of  crops  of  aU  kinds,  in  the  rearing  and 
breeding  of  live-stock,  in  the  manufacture  of  dairy  and  other  products, 
in  determining  better  methods  of  handling  and  marketing  such  products, 
and  in  other  ways;  and  to  increase  intelligence  and  elevate  the  standards 
of  living  in  the  rural  districts.  For  the  attainment  of  these  objects  the 
college  is  authorized  to  give  instruction  in  the  sciences,  arts,  and  practices 
relating  thereto,  in  such  courses  and  in  such  manner  as  shall  best  serve 
the  interests  of  the  State;  to  conduct  extension  work  in  disseminating 
agricultural  knowledge  throughout  the  State  by  means  of  experiments 
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and  demonstrations  on  farms  and  j^ardens,  investi<^ations  of  the  economic 
and  social  status  of  agriculture,  lectures,  publications  of  bulletins  and 
reports,  and  in  sueh  other  ways  as  may  be  deemed  advisable  in  the  further- 
anee  of  the  aforesaid  objects;  to  make  researches  in  the  physical,  chemical, 
biological,  and  other  problems  of  agriculture,  the  application  of  such 
investigations  to  the  agrieulture  of  New  York,  and  the  publication  of  the 
results  thereof. 

By  this  law  the  College  is  charged  to  teach  and  to  carry  on  research 
work  at  the  College  and  to  extend  that  teaehing  and  the  results  of  that 
researeh  to  persons  away  from  the  College. 

THE  TEACHING  ACTIVITIES 

The  College  of  Agrieulture  has  grown  steadily,  beginning  v/ith  the  year 
1903-04,  when  the  State  made  its  first  appropriation  for  its  operation 
and  maintenanee.  At  that  time  there  were  296  students;  now,  a  dozen 
years  later,  there  are  almost  ten  times  as  many.  Eaeh  year  the  demand 
for  instruetion  beeomres  greater. 


THE  EXTENSION  ACTIVITIES 

The  extension  serviee  of  the  New  York  State  College  of  Agriculture 
includes  all  those  enterprises  that  help  the  people  on  farms  and  in  their 
homes  to  solve  the  problems  of  better  living  and  better  farming.  From 
its  inception  there  has  been  a  steadily  inereasing  demand  for  this  work.  It 
now  reaehes  in  a  direet  way  over  a  quarter  of  a  million  farm  people  annually. 

Character  of  the  extension  work. —  The  general  eharaeter  of  the  extension 
work  is  shown  by  the  following  items  whieh  are  chosen  from  among  the 
aetivities  in  progress;  Advice  on  aU  kinds  of  farm  praetices;  super¬ 
vising  tests  of  eows  for  more  than  900  farmers  in  one  year;  expert  assist¬ 
ance  to  dairy  farmers,  and  to  owners  and  operators  of  dairy  plants;  assisting 
farmers  in  seleeting  more  than  13,000  fowls  for  breeding  pens  in  one 
year,  in  eompounding  rations,  and  in  care  of  flocks;  assistance  in  planning 
farm  buildings;  lectures  and  demonstrations  at  poultry  shows;  demon¬ 
strations  for  eontrol  of  injurious  inseets;  educational  exhibits  at  fairs  and 
at  farmers’  meetings;  testing  of  hundreds  of  samples  of  soil  for  acidity; 
analvzing  samples  of  many  kinds  of  agricultural  materials  and  products 
sent  in  by  the  farmers;  advice  on  weed  extemiination ;  distribution  of  4575 
cultures  containing  organisms  for  inoculating  soils  for  legumes;  aid  in 
pasture  improvement,  with  more  than  50  demonstration  pasture  improve¬ 
ments  established;  aiding  farmers  in  improving  meadows  and  fann  crops; 
cost  accounting  work  with  farmers,  or  helping  them  to  make  farm  effi- 
eieney  studies  of  their  business ;  distribution  of  improved  strains  of  cereals 
and  timoth}^  to  farmers;  condueting  cooperative  breeding  plats  with 
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farmers  in  many  sections  of  the  State;  giving  pruning  demonstrations; 
teaching  growers  to  pack  apples  in  accordance  with  the  Apple  Packing 
Law;  demonstrating  methods  of  renovating  old  orchards;  helping  farmers 
to  control  diseases  affecting  crops,  through  correspondence,  field  meetings, 
personal  visits,  lectures,  and  bulletins;  aid  in  laying  out  drainage  systems, 
demonstrational  sewage  disposal  plants,  and  v/ater  supply  systems;  advice 
on  handling  and  improvement  of  soils,  choice  and  use  of  fertilizers,  and 
desirable  farm  practices;  aiding  vegetable  gardeners  and  truck  growers, 
cooperating  in  the  improvement  of  village,  home,  and  country-school 
grounds;  disseminating  crop  estimates,  weather  forecasts,  and  general 
climatological  information,  in  cooperation  with  the  United  States  Depart¬ 
ment  of  Agriculture;  supplying  subject  matter  in  agriculture  for  the  rural 
elementary  schools,  helping  to  organize  departments  of  agriculture  and 
home  economics  in  the  public  schools,  and  giving  assistance  to  school 
teachers;  organizing  home  study  clubs  and  providing  reading-course 
lessons  for  their  use  and  for  general  distribution;  promoting  agricultural 
and  home-making  club  work  with  farm  boys  and  girls;  giving  advice  on 
planting  woodlots,  aiding  ov/ners  of  forest  land  in  the  State,  and  the  like. 

During  the  nine  months  of  the  fiscal  year  1915-16  (the  year  having  been 
shortened  three  months  by  the  action  of  the  Legislature  changing  the 
time  of  the  beginning  of  the  fiscal  year  from  October  i  to  July  i)  the 
following  general  extension  activities  were  conducted: 


Farm  demonstration  schools 

Number  held .  5q 

Counties  reached .  33 

Total  attendance .  1,977 

Home  demonstration  schools 

Number  held .  33 

Counties  reached .  20 

Total  attendance .  1,050 


These  demonstration  schools,  each  one  week  in  length,  are  held  in 
various  localities  throughout  the  State.  They  require  that  the  persons 
attending  shall  be  enrolled  and  shall  attend  all  sessions  for  consecutive 
work.  The  requests  for  them  have  doubled  in  three  years.  In  response 
.  to  a  circular  letter  sent  to  men  who  had  attended  farm  demonstration 
schools  in  an  attempt  to  measure  their  effectiveness,  575  replies  were 
received:  523,  or  91  per  cent,  made  favorable  comments;  15,  or  2.6  i'>er 
cent,  made  unfavorable  criticisms;  and  37,  or  6.4  per  cent,  made  neutral 
statements. 
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I  offer  a  few  typical  replies.  A  fanner  from  Ellington,  New  York, 
writes : 

Personally  we  were  able  to  figure  out  a  grain  ration  for  our  cows  to  feed 
with  the  grain  and  roughage  we  could  raise,  which  saved  us  about  five 
cents  per  cow  a  day,  and  gave  us  a  complete  balanced  ration  which 
increased  the  milk  nearly  lo  per  cent  and  kept  our  cows  in  good  condition. 

We  have  an  orchard  of  no  trees.  We  have  learned  through  the  school 
how  to  prune,  spray,  and  cultivate,  so  this  year  with  the  low  price  of  apples 
we  were  able  to  sell  $450  worth  where  $100  to  $150  was  all  we  ever  received 
before. 

I  cannot  speak  too  highly  as  to  what  the  extension  school  has  done 
for  us. 

-  c  » 

A  farmer  writes  from  Sinclairville :  :n 

The  extension  school  was  worth  more  to  me  than  all  the  other  train¬ 
ing  I  ever  had  combined.  I  am  feeding  my  poultry  better. and  cheaper. 
The  income  from  the  poultry  has  been  doubled.  My  farm  is  producing 
about  twice  as  much-,profit  as  it  did  before. 

» 

One  writes  from  Burke: 

I  am  making  more  milk  on  less  food.  My  cows  are  doing  25  per  cent 
better  than  they  did  last  year. 

i  -  * 

And  a  farm  woman  writes:  * 

I  will  know  more  about  my  part  of  the  work  when  we  get  re^y  to  harvest 
our  crop  of  fruit  next  year  than  I  ever  have  and  will  feel  surer  about  it. 
We  have  now  with  our  own  and  the  rented  orchards  about 'seven  hundred 
trees,  and  instead  of  wondering  if  we  will  have  enough  left  after  paying 
the  interest  and  taxes  to  make  a  payment  or  some  later  improvement 
on  the  home,  or  send  one  of  the  children  away  to  school,  we  have  enough 
to  do  all  of  these  things  and  wonder  if  some  one  does  not  want  to  hire  some 
money.  I  know  of  at  least  five  men  in  this  vicinity  for  whom  the  scale 
has  turned  in  just  the  same  way. 

The  following  additional  facts  concerning  general  extension  activities 
for  the  nine  months  of  the  1915-16  fiscal  year  may  be  of  interest: 

Home  economics  meetings 

Number  held _ .* . 

Attendance . 

Farmers'  Week  at  the  College 

Attendance . ; .  4 , 500 

Reading  Course  for  the  Farm 

Readers .  20,560 
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20,010 


Reading  Course  for  the  Farm  Home 
Readers . 
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Railroad  traveling  schools 

Number  of  stops .  43 

Average  attendance .  49 

Total  attendance .  2,122 

Community  meetings  and  demonstrations 

Number  held .  "joi 

Attendance .  39,712 

Farm  Bureau  activities 

Number  of  farm  bureau  agents .  36 

Number  of  meetings  held .  2,968 

Attendance  of  farmers .  162,076 

Individual  farm  visits .  '^9,1^^ 


The  publications. —  In  the  nine  months  of  the  past  fiscal  year,  forty-one 
technical  and  popular  bulletins  were  issued,  with  an  aggregate  circulation 
of  1,300,200  copies.  During  the  past  two  years  the  College  has  been 
giving  out,  through  agricultural  journals  and  the  rural  press  generally, 
helpful  and  timely  farm  facts  whose  sole  aim  has  been  to  furnish  brief  and 
understandable  aids  to  the  farmer.  In  the  calendar  year  1915  these 
items  reached  an  aggregate  circulation  of  40,000,000,  according  to  clippings 
actually  received  at  the  College. 

The  present  kind  of  extension  work,  now  adopted  and  in  operation 
in  all  the  States,  originated  in  New  York  State.  State  pride  should 
foster  a  desire  to  maintain  that  leadership  among  the  States. 

THE  INVESTIGATIVE  ACTIVITIES 

The  limitations  of  space  forbid  any  recital  of  the  character  and  the 
results  of  the  important  investigative  work  which  the  College  is  required 
by  law  to  conduct  and  which  is  fundamental  to  all  sound  teaching  and 
extension  activity.  It  is  the  sure  foundation  on  which  all  progress  in 
agriculture  must  depend  and  on  which  all  the  public  service  of  the  College 
must  rest.  These  investigations  cover  a  wide  range  of  problems  which 
are  determining  factors  in  successful  and  profitable  farming.  They 
are  the  indispensable  means  through  which  the  farm  wealth  of  the  State 
is  to  be  increased  and  the  momentous  question  of  an  adequate  food 
supply  is  to  be  solved.  The  New  York  State  College  of  Agriculture, 
through  its  experimental  and  research  work,  has  made  many  notable 
contributions  to  the  science  of  agriculture,  and  has  aided  in  the  solution 
of  many  of  the  practical  problems  which  have  harassed  farmers  and 
depleted  farm  incomes.  No  agricultural  institution  can  go  forward,  no 
State  wiU  adequately  and  wisely  develop  its  agricultural  resources  and 
add  to  the  well-being  of  its  citizens  in  country  and  city  alike,  which  is 
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not  applying  constantly  and  efficiently  the  highest  scientific  ability  to  the 
solution  of  the  problems  of  the  people  who  live  on  the  land. 

NEED  OF  ADEQUATE  SUPPORT 

In  the  development  of  the  State  College  of  Agriculture  the  State  has 
been  generous,  although  the  curtailments  of  the  past  few  years  have 
greatly  handicapped  the  College  in  the  development  of  its  activities. 
Money  invested  in  the  work  of  the  College  of  Agriculture  brings  direct 
financial  returns  in  the  form  of  increased  farm  wealth,  only  a  fractional 
part  of  which  is  necessary  to  maintain  the  productive  v/ork  of  the  insti¬ 
tution.  And  in  view  of  the  rapid  growth  of  our  population  and  the  rel¬ 
atively  slow  increase  in  food  production,  there  never  has  been  a  time 
when  education  in  scientific  agriculture  was  of  so  much  importance  as  it 
is  to-day.  Without  agricultural  prosperity,  there  is  no  general  prosperity 
for  our  people.  This  is  clearly  evidenced  by  the  present  high  cost  of 
living,  no  unimportant  cause  of  which  is  the  poor  crop  season  through 
which  we  have  recently  passed.  With  the  rapid  increase  in  population, 
and  particularly  in  non-producing  population,  with  the  passing  of  the 
new,  fertile  lands,  our  national  dependence  must  increasing!}"  be  placed 
on  refinement  of  methods  of  agricultural  production  and  on  fair  and 
well-ordered  marketing.  These  conditions  demand  efficient  agencies  for 
agricultural  education  and  research.  And  if  New  Yoii:  Stale  is  to  main¬ 
tain  its  reasonable  position  in  agriculture,  it  must  continue  to  provide 
for  such  agencies  in  an  adequate  and  even  liberal  manner. 

JACOB  GOULD  SCHURMAN, 

President  of  Cornell  University. 


REPORT  OF  THE  DEAN  OF  THE  NEW  YORK  STATE  COLLEGE 

OF  AGRICULTURE 


To  the  President  of  the  University: 

Sir:  I  have  the  honor  to  submit  the  accompanying  report  of  the  New 
York  State  College  of  Agriculture  for  the  year  1915-16.  In  viev/  of 
the  action  of  the  State  Legislature  changing  the  date  of  the  fiscal  year 
so  that  it  ends  on  June  30  instead  of  September  30  as  heretofore,  this 
report  covers  only  nine  months,  from  October  i,  1915,  to  Jtine  30,  1916. 

THE  year’s  development 

The  chief  administrative  work  of  the  past  year  has  been  the  developing 
of  a  fiscal  policy  in  accord  with  the  new  conditions  imposed  on  the  College 
by  the  adoption  of  a  budget  plan  for  the  State. 

Educational  matters  have  gone  fonvard,  and  the  year  has  been  marked 
by  a  considerable  interest  on  the  part  of  the  faculty  in  the  development 
of  the  work  of  the  College  as  a  whole.  Several  new  courses  have  been 
approved  by  the  faculty  for  inclusion  in  the  list  of  subjects  offered. 

COURSES  OF  INSTRUCTION 

In  addition  to  the  regular  four-years  course  in  agriculture  leading  to 
the  degree  of  bachelor  of  science,  and  the  four-years  professional  course 
in  home  economics  and  in  rural  education,  there  are  two  courses,  one  in 
forestry  and  one  in  landscape  art,  which,  through  a  year’s  additional 
work  in  the  Graduate  Sehool,  lead  to  the  degrees  of  master  in  forestry 
and  master  in  landscape  design. 

The  College  offers  sixty-seven  courses  of  twelve  weeks  for  the  benefit 
of  persons  who  desire  to  come  directly  from  the  farm  and  the  farm  home 
for  the  purpose  of  getting  laboratory  training  and  praetice  in  general 
agriculture,  dairy  industry,  poultry  husbandry,  fruit  growing,  home 
economics,  flower  growing,  and  vegetable  gardening. 

vSpecial  students  are  admitted  to  the  College  to  take  one  or  two  years 
of  work  in  specific  subjects;  this  privilege  is  extended  only  to  mature 
students. 

There  is  a  summer  school  for  teachers  and  others  in  connection  with 
the  Summer  Session  of  tlie  Universit}^ 

One  feature  of  the  cxt(',nsion  work  carried  on  at  the  College  durine 
the  past  }'ear  was  the  ninSi  annual  Farmers’  Week,  held  February  7  to  12. 
It  was  marked  by  a  new  record  for  attendance  of  persons  actually  regis- 
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tered.  The  registration,  3548,  exceeded  even  the  great  increase  which 
had  been  made  the  preceding  year.  The  week  was  marked  also  by  a 
great  improvement  in  carrying  out  the  program,  which  observed  all 
phases  of  college  work  in  the  form  of  demonstrations,  laboratory  exerdses, 
and  lectures.  This  improvement  was  due  to  a  careful  planning  on  the 
part  of  the  Department  of  Extension  Teaching,  coupled  with  additional 
available  space  in  Caldwell  Hall,  the  new  soils  building. 

Summarizing,  the  College  offers,  through  its  twenty-four  departments, 
two  hundred  and  eighty-two  courses  of  instruction  for  regular  resident 
students,  sixty-seven  courses  of  instruction  for  winter-course  students, 
fifty-three  courses  in  the  summer  school,  and  seventy-four  courses  in 
the  third  term. 

THE  THIRD  TERM 

The  third,  or  siunmer,  term  of  the  College  of  Agriculture  is  now  firmly 
established,  and  all  adjustments  necessary  to  the  carrying  forward  of 
this  regular  part  of  the  college  year  on  an  equal  footing  with  the  spring 
and  fall  terms  have  been  made. 

CHANGES  IN  COURSES 

During  the  year  there  have  been  but  few  changes  in  the  courses  of 
instruction,  though  some  additional  courses  have  been  authorized  by 
the  faculty. 

Following  the  tendency  noted  last  year,  there  has  been  a  continued 
expansion  in  the  Departments  of  Botany  and  Home  Economics,  both 
of  which  are  relatively  new  in  the  College.  Botany,  in  particular,  is  aiming 
to  serve  the  other  related  departments  which  can  make  use  of  courses  in 
economic  or  applied  botany.  In  the  Department  of  Botany  three  new 
courses  have  been  added:  Botany  4,  Microscopic  Wood  Technology,  of 
particular  value  to  professional  students  in  forestry;  Botany  8,  Special 
Taxonomy  of  the  Ornamental  Herbaceous  Plants,  for  students  in  the 
Department  of  Landscape  Art;  Botany  ii,  Methods  in  Histology  and 
Cytology. 

In  the  Department  of  Entomology  a  course  in  general  bee-keeping, 
with  three  hours  credit,  has  been  given  for  the  first  time  at  the  College 
to  students  who  have  had  a  course  in  general  entomology.  This  course 
is  the  first  step  toward  the  development  of  more  extended  technical 
training  in  bee-keeping,  an  industry  which  presents  an  opportunity  for 
a  considerable  increase  of  farm  income  in  the  State. 

In  the  Department  of  Extension  Teaching  a  course  in  agricultural 
journalism  has  been  authorized  for  the  current  year  on  a  tentative  basis, 
but  has  not  yet  been  made  a  permanent  course  of  study.  The  course 
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is  intended  to  aid  in  the  presentation  of  agricultural  subjects  through  the 
printed  word,  either  in  the  agricultinral  and  rural  press  or  in  popular 
and  scientific  agricultural  circulars  and  bulletins.  The  course  is  limited 
to  upperclassmen. 

In  the  Department  of  Forestry  a  new  course  has  been  added  — ■  Forestry 
5,  Conservation  of  Natural  Resources.  This  course  aims  to  weld  together 
into  a  comprehensive  whole  the  various  subjects  that  have  to  do  with 
the  conservation  of  waters,  soils,  minerals,  plants,  and  animals.  It  is 
offered  in  the  Department  of  Forestry  because  of  the  close  connection 
between  the  forestry  and  the  conservation  movements  in  the  country, 
and  it  takes  up  the  interrelation  of  the  use  and  waste  of  various  resources 
and  the  influence  of  America’s  physical  equipment  on  human  life  and 
on  American  civilization. 

The  Department  of  Home  Economics  has  added  four  new  courses, 
all  of  which  have  to  do  with  larger  types  of  enterprise  than  the  average 
farm  home.  These  are  as  follows:  Home  Economics  5a,  Institutional 
Management  (lunch-room  management);  Home  Economics  5b,  Large- 
Quantity  Cooking;  Home  Economics  5c,  Institutional  Buying;  Home 
Economics  21,  Experimental  Cooking. 

Other  courses  that  have  been  added,  given  alphabetically  by  depart¬ 
ments,  are  as  follows:  Landscape  Art  17a,  Planting  Design,  Advanced 
Course;  Plant  Pathology  ii.  Methods  in  Plant  Pathology,  and  24,  German 
Phytopathological  Reading;  Pomology  ii.  Orchard  Field  Trip;  Poultry 
Husbandry  ii.  Undergraduate  Conference;  Rural  Education  7,  Investi¬ 
gation,  and  8,  Seminary;  Vegetable  Gardening  9,  Canning  Vegetable 
Crops. 

Some  of  the  older  courses  in  various  departments  have  been  dropped, 
as  follows:  Agricultural  Chemistry  91 ;  Animal  Husbandry  3 ;  Entomology 
8;  Floriculture  10;  Plant  Pathology  7  and  10;  Pomology  5;  Rural  Educa¬ 
tion  ib. 

A  few  courses  have  been  consolidated  or  modified,  and  here  again 
the  expansion  in  the  Department  of  Botany  is  noticeable.  The  course 
formerly  given  as  Botany  12  has  been  amplified  into  three  courses,  as 
follows:  Botany  12,  Comparative  Morphology  of  Algae  and  Fungi; 
Botany  13,  Comparative  Morphology  of  Bryophytes  and  Pteridophytes; 
Botany  14,  Comparative  Morphology  of  Spermatophytes.  In  the  Depart¬ 
ment  of  Farm  Crops,  courses  2  and  3  have  been  combined  in  a  new  advanced 
course,  2.  In  the  Department  of  Pomology,  courses  i  and  la  have  been 
combined. 

WORK  OF  THE  FARM  BUREAUS 

The  year  has  seen  great  progress  in  the  development  and  perfection 
of  the  general  plan  of  farm  bureau  work  in  New  York  State.  The  principal 
features  of  this  progress  are  worthy  of  special  notice  here. 
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The  membership  organizations  supporting  the  work  locally  have  greatly 
increased  in  strength.  The  figures  are  given  in  detail  in  the  report  of  the 
Farm  Bureau  Office. 

The  development  of  the  number  of  advisory  councilmen,  or  local  repre¬ 
sentatives  of  the  bureaus,  is  also  most  gratif^dng.  The  number  of  these 
local  community  representatives  has  increased  since  January  i,  1915, 
from  690  to  about  1600.  In  addition  there  are  263  executive  committee¬ 
men  who  are  giving  their  time  and  energy  to  the  management  of  this 
enterprise. 

The  local  farm  bureau  associations,  through  their  advisory  councils  and 
executive  committees,  have  assumed  the  responsibility  for  determining 
the  kind  of  work  to  be  done  in  their  respective  counties  and  communities, 
expressing  this  in  carefully  drawn,  semi-permanent,  agricultural  programs, 
to  be  carried  out  by  still  more  definite  annual  projects.  A  striking  feature 
of  the  year’s  progress  in  the  work  has  been  the  stimulation  of  interest  and 
the  crystallization  and  organization  of  many  latent  forces  in  communities 
into  associations  to  deal  with  specific  problems. 

Field  tests  and  demonstrations  have  become  a  generally  accepted 
method  of  fa,rm  bureau  teaching  and  effort.  These  have  been  organized 
and  carried  out  in  most  of  the  counties  to  an  extent  which  has  made  the 
influence  of  farm  bureaus  appreciably  felt  in  the  modification  of  farm 
practices.  In  all,  3874  field  tests,  or  an  average  of  129  per  county,  were 
conducted  in  30  counties  during  the  past  year.  This  work  was  supple¬ 
mented  by  1043  demonstration  meetings  on  farms,  attended  by  27,040 
persons. 

The  methods  of  conducting  the  routine  work  of  the  bureaus,  such  as 
office  correspondence,  the  keeping  of  records,  and  the  like,  have  in  a 
majority  of  the  counties  been  organized  and  standardized  with  resulting 
increased  efficiency. 

To  summarize,  the  miscellaneous  activities  conducted  during  the  year 
were  as  follows:  11,895  farmers  visited;  19,782  farm  ^fisits  made;  15,628 
calls  on  managers  at  their  offices;  2968  winter  meetings  addressed  by 
managers,  with  a  total  attendance  of  162,076  persons  (2027  of  these 
meetings  were  organized  by  the  bureau  managers  alone) ;  39  obser^^ation 
parties,  attended  by  2792  persons. 

CHANGES  IN  THE  COLLEGE  STAFF 

There  have  been  several  changes  in  the  college  staff  during  the  3’ear. 
F.  E.  Rice  was  made  Assistant  Professor  of  Agricultural  Chemistry  by 
promotion  from  an  instructorship,  the  promotion  becoming  effective  on 
November  i,  1915.  Edward  Riley  King,  formerly  of  the  Ohio  State 
University,  was  made  Assistant  Professor  of  Entomolog}^  to  specialize 
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in  instruction  in  bee-keeping,  effective  October  i,  1915.  Dr.  A.  A.  Allen, 
formerly  instructor  in  zoology  in  the  College  of  Arts  and  Sciences,  was 
made  Assistant  Professor  of  Ornithology,  effective  October  i,  1915. 
Professor  F.  L.  Griffin,  of  the  Oregon  State  Agricultural  College  at  Cor¬ 
vallis,  was  appointed  Professor  of  Rural  Organization  in  the  Department 
of  Rural  Education,  to  have  charge  of  junior  extension  work,  on  February 
15,  1916. 

The  College  has  lost  the  services  of  two  of  its  members  of  professorial 
rank,  one  by  resignation  and  one  by  death.  Bryant  Fleming,  Pro¬ 
fessor  of  Landscape  Art,  has  severed  his  connection  with  the  College, 
acting  hereafter  only  in  an  advisory  capacity.  This  arrangement  became 
effective  on  February  i,  1916.  Miss  Alice  G.  McCloskey  died  on  October 
19,  1915.  Her  principal  work  for  the  College  was  done  as  supervisor 
of  the  Cornell  Rural  School  Leaflet,  her  main  interest  being  in  the  better¬ 
ment  of  rural  school  life.  This  effort  has  left  a  permanent  impress  on 
rural  education,  not  only  in  this  State,  but  also,  by  example,  throughout 
the  country. 

The  following  professors  have  been  granted  sabbatic  leave,  effective  on 
the  dates  given:  A.  R.  Mann,  October  i,  1915,  to  October  i,  1916;  A.  W. 
Gilbert,  first  half  of  college  year  1916-17;  James  E.  Rice,  second  tenm  of 
college  year  1915-16;  W.  A.  Stocking,  October  i,  1915,  to  February  i, 
1916;  M.  W.  Harper,  first  term  of  college  year  1916-17;  H.  H.  Love, 
October  i,  1916,  to  April  i,  i9r7;  Charles  LI.  Tuck,  February  i,  1916, 
to  October  i,  1916. 

BUILDINGS  AND  EQUIPMENT 

There  have  been  but  few  changes  in  the  buildings  and  equipment  of  the 
College.  The  new  agronomy  building,  now  known  as  Caldwell  Hall,  is 
occupied  and  equipped  and  is  housing  the  Departments  of  Soil  Technology, 
Rural  Education,  and  (in  part)  Rural  Engineering.  Some  of  the  work  in 
agricultural  chemistry  has  been  given  in  this  building,  as  well  as  in  other 
buildings  of  the  College,  since  the  burning  of  Morse  Hall  on  February  13, 
1916. 

The  auxiliary  poultry  buildings,  including  a  feed  house  with  various 
poultry  houses  and  runs,  are  now  complete,  as  well  as  considerable  additions 
to  the  greenhouses,  which  have  given  much-needed  space  to  various 
departments.  A  tool  barn  has  been  completed  and  is  now  occupied.  Bids 
have  been  requested  for  the  erection  of  a  sheep  barn.  All  the  1  buildings 
of  the  College  of  Agriculture,  except  the  Animal  LIusbandry  Building,  arc 
now  connected  with  the  wnain  heating  system.  Unsightly  temporary 
boilers  for  the  heating  of  tlie  three  main  buildings  on  the  north  side  of  the 
agricultural  quadrangle  have  been  removed.  Plans  for  the  Plant  Industry 
group  are  still  in  the  hands  of  the  architects. 
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STATISTICS  AS  TO  REGISTRATION 

The  student  registration  in  the  College  for  the  year  is  as  follows: 


Graduate  students .  395 

Regular  students: 

Freshmen .  432 

vSophomores .  394 

Juniors . 358 

Seniors .  298 

-  1,482 

Special  students .  106 


Total  full-year  students .  i ,  983 

Winter  courses: 

Agriculture  (General) .  209 

Dairy  Industry .  103 

Poultry  Husbandry .  45 

Fruit  Growing .  18 

Home  Economics .  37 

Vegetable  Gardening .  6 

Flower  Growing .  7 

- 425 

Summer  school  (1915  .  445 


Total .  2,853 


Respectfully  submitted, 

B.  T.  GALLOWAY, 

Dean  of  the  New  York  State 
College  of  Agriculture. 


INFORMATION  SERVICE 


The  information  service  established  by  the  College  in  the  preceding 
year  has  been  continued,  88  news  items  having  been  issued  in  mimeograph 
form  to  the  agricultural  and  rural  press  of  the  State.  The  circulat  on 
of  these  items,  as  shown  by  actual  clippings,  amounted  to  22,308,320.  ^ 
The  circulation  for  the  first  nine  months  of  the  preceding  calendar  year 
was  28,179,297  for  149  news  items.  The  cooperation  of  the  press  of 
the  State  has  proved  of  inestimable  value  in  bringing  about  an  increase 
in  the  use  of  the  facilities  of  the  College  for  aiding  the  farmer  and  the 
farmer’s  wife. 

REPORT  ON  EDITORIAL  WORK 

The  publications  issued  in  the  nine  months  ending  June  30,  1916,  are 
as  follows: 

Number 

of  pages  Number 

in  of  copies 

printed  printed 

bulletin 


bulletins: 

362  Soil  survey  of  Oneida  County,  New  York  (Department 

of  Soil  Technology) .  60  4,000 

363  Phytophthora  disease  of  ginseng  (Department  of  Plant 

Pathology) .  48  7 , 500 

364  Cost  of  producing  milk  on  174  farms  in  Delaware 

County,  New  York  (Department  of  Farm  Manage¬ 
ment)  .  72  40 , 000 

365  The  taxonomic  value  and  structure  of  the  peach  leaf 

glands  (Department  of  Pomology) .  44  4 , 000 

366  Woodlot  conditions  in  Broome  County,  New  York 

(Department  of  Forestry) .  20  10,000 

367  The  fruit-tree  leaf  roller  (Department  of  Entomology) .  36  5 , 000 

368  Woodlot  conditions  in  Dutchess  County,  New  York 

(Department  of  Forestry) .  24  10,000 

369  Dusting  and  spraying  experiments  with  apples  (De¬ 

partments  of  Plant  Pathology  and  Entomology) ....  52  15, 000 

370  Forest  legislation  in  America  prior  to  March  4,  1789 

(Department  of  Forestry) .  52  6 , 000 

371  The  leaf  blotch  disease  of  horse-chestnut  (Department 

of  Plant  Pathology) .  12  20,000 

372  Reports  on  scale  insects  (Department  of  Entomology).  184  5, 000 

373  Metallic  flavor  in  dairy  products  (Department  of  Dairy 

Industry) .  40  6 , 000 

374  Reforesting  methods  and  results  of  forest  planting  in 

New  York  State  (Department  of  Forest^) .  48  10,000 

375  Possibilities  of  private  forest  management  in  New  York 

State  (Department  of  Forestry) .  56  6,000 

376  The  army-worm  in  New  York  in  1914  (Department  of 

Entomology) .  20  8 , 000 

377  Cost  accounts  on  some  New  York  farms  (Department 

of  Farm  Management) . .’ . ; .  48  40,000 


Total .  816  196,500 
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Information  Service 


Number 

of  pages  Number 

in  of  copies 

printed  printed 

bulletin 

EXPERIMENT  STATION  CIRCULARS: 

32  Dusting  nursery  stock  for  the  control  of  leaf  diseases 

(Department  of  Plant  Pathology) .  12  7.500 


READING  COURSE  LESSONS  FOR  THE  FARM: 

98  Practical  examples  in  dairy  arithmetic  (Department  of 

Dairy  Industry) .  24  35 , 000 

Supplement .  4  (35 , 000) 

100  Farmers’  Week  at  Cornell  (Department  of  Extension 

T  eaching) .  28  30 , 000 

(No  supplement) 

102  Cooling  milk  (Department  of  Dairy  Industry) .  20  35,000 

Supplement .  4  (35,000) 

104  Pruning  (Department  of  Pomology) .  24  60,000 

Supplement .  4  (55 , 000) 

1 06  Spring  in  the  flower  garden  (Department  of  Floriculture)  24  50 , 000 

Supplement .  4  (45 , 000) 

108  The  culture  of  sweet  clover  and  vetch  (Department  of 

Farm  Crops) .  20  30,000 

Supplement .  4  (30 ,000) 

no  Buckwheat  (Department  of  Farm  Practice) .  16  30,000 

Supplement .  4  (30 , 000) 

1 12  Potato  growing  in  New  York  (Department  of  Farm 

Crops) .  24  40,000 

Supplement .  4  (40 , 000) 

1 13  Judging  draft  horses  (Department  of  Animal  Hus¬ 

bandry)  .  32  35 , 000 

Supplement .  4  (35 , 000) 


Total .  244  *345,000 


READING  COURSE  LESSONS  FOR  THE  FARM  HOME: 

97  Keeping  Christmas  (Department  of  Home  Economics) .  32  50,000 

Supplement . 2  (50 , 000) 

99  Programs  for  study  clubs  in  home  economics  (Depart¬ 
ment  of  Home  Economics) .  24  50,000 

Supplement .  4  (50 , 000) 

loi  Waste  of  meat  in  the  home. — Part  I  (Department  of 

Home  Economics) .  8  50 , 000 

Supplement . .  4  (50 , 000) 

103  Suggestions  for  the  health  of  children  (Department  of 

Home  Economics) .  12  50,000 

Supplement .  2  (50 , 000) 

105  Dandelions  as  food  (Department  of  Home  Economics) .  16  50,000 

(No  supplement) 

107  Ways  of  using  rhubarb  (Department  of  Home  Eco¬ 
nomics)  .  16  50 , 000 

(No  supplement) 

Total .  120  *300,000 


EXTENSION  bulletins: 

1  Protecting  the  home  apple  orchard  by  dusting  (Depart¬ 

ments  of  Plant  Pathology  and  Entomology) .  16  20,000 

2  Legume  inoculation  (Department  of  Botany) .  12  30,000 


Total .  28  50,000 


*  The  supplements  are  not  included  in  this  total,  since  they  form  a  part  of  the  lessons. 
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RURAL  SCHOOL  LEAFLETS: 

November,  1915  (Department  of  Rural  Education) . 

Supplement . 

January,  1916  (Department  of  Rural  Education) . 

March,  1916  (Department  of  Rural  Education) . 

Number 
of  pages 
in 

printed 

bulletin 

36 

24 

32 

36 

Number 
of  copies 
printed 

200,000 

12,000 

205,000 

220,000 

Total . 

128 

637 , 000 

ANNUAL  REPORT  FOR  I915  (in  twO  Volumes) . 

2,293 

2,500 

ANNOUNCEMENTS : 

Announcement  of  summer  term . 

28 

3.500 

FARM  BUREAU  CIRCULARS: 

7  Chemung  County:  An  account  of  its  agriculture  and  of 

its  farm  bureau . 

8  Annual  report  of  the  Director  of  Farm  Bureaus,  for  the 

year  ending  December  31,  1915 . 

40 

56 

4,000 

15,000 

Total .  96  19,000 


SUMMARY 


■ 

Total 

number 

Total 

pages 

Copies 

printed 

Experiment  station  bulletins . 

16 

816 

196,500 

Experiment  station  circulars . 

I 

12 

7.500 

Reading  course  lessons  for  the  farm . 

9 

244 

*345 , 000 

Reading  course  lessons  for  the  farm  home . 

6 

120 

*300 , 000 

Extension  bulletins . 

2 

28 

50 , 000 

Rural  school  leaflets . 

3 

128 

637.000 

Annual  report . 

I 

2,293 

2,500 

Announcements . 

I 

28 

3.500 

Farm  bureau  circulars . 

2 

96 

19,000 

41 

3.765 

I ,561 ,000 

*  Supplements  not  included  in  number  of  copies  printed. 


The  agricultural  press  of  the  State,  and  the  daily  and  weekly  papers, 
have  cooperated  with  the  College  and  Experiment  Station  in  giving 
space  to  reviews  of  these  publications  and  summaries  of  their  contents. 
This  has  aided  the  State  and  the  College  in  extending  useful  agricultural 
information. 

BRISTOW  ADAMS, 
Professor  of  Extension,  Information. 


DEPARTMENT  OF  FARM  MANAGEMENT 


TEACHING 

The  enrollment  for  the  past  nine  months  in  the  Department  of  Farm 
Management  was  as  follows:  first  term,  1915-16,  242;  second  term,  364; 
winter  course,  249. 

EXTENSION 

Farm  management  demonstrations  have  been  conducted  in  cooperation 
with  the  farm  bureau  managers  and  their  assistants  for  the  past  two 
years.  To  June  30,  1916,  2554  farm  records  have  been  taken,  17  area 
reports  have  been  prepared,  and  records  have  been  returned  to  1424 
farmers.  The  records  are  as  follows: 


County 


Allegany .... 
Cattaraugus . 

Cayuga . 

Chautauqua . 
Chemung . .  . 

Clinton . 

Dutchess.  .  . 
Franklin. .  .  . 
Herkimer .  .  . 
Jefferson. . .  . 

Monroe . 

Montgomery 

Nassau . 

Niagara.  .  .  . 

Oneida . 

Orange . 

Oswego . 

Otsego . 

St.  Lawrence 
Tompkins. . . 
Ulster . 

Totals. . 


Records 

taken 

Labor 

incomes 

cal¬ 

culated 

Tabula¬ 

tions 

made 

Area 

report 

prepared 

Number 

of 

records 

returned 

93 

92 

92 

Yes  (i) 

25 

72 

72 

70 

Yes  (i) 

3 

65 

62 

58 

10 

331 

295 

252 

Yes  (i) 

210 

213 

135 

125 

125 

lOI 

lOI 

95 

*Yes  (i) 

III 

68 

66 

Yes  (i) 

39 

28 

21 

21 

100 

71 

68 

Yes  (i) 

42 

102 

102 

95 

Yes  (i) 

95 

106 

106 

106 

106 

148 

144 

76 

Yes  (i) 

74 

III 

III 

84 

Yes  (i) 

103 

193 

193 

185 

*Yes  (2) 

102 

89 

62 

61 

Yes  (i) 

30 

74 

71 

69 

*Yes  (i) 

71 

102 

105 

'1 05 

98 

Yes  (i) 

105 

144 

144 

142 

Yes  (i) 

142 

133 

133 

58 

Yes  (i) 

63 

133 

125 

78 

Yes  (i) 

79 

2,554 

2,213 

1,899 

17 

1,424 

*  Not  yet  published. 


In  addition  to  the  above,  twelve  demonstration  schools  have  been 
attended,  at  which  ninety-one  periods  of  instruction  were  given,  of  an 
approximate  length  of  one  hour  each.  Other  meetings  addressed  were 
as  follows:  by  request  of  farm  bureau  managers,  10;  by  other  arrange¬ 
ment,  8.  The  total  attendance  at  these  demonstration  schools  and 
meetings  was  1232. 
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In  cooperation  with  the  Broome  County  Farm  Bureau,  records  deter¬ 
mining  the  cost  of  producing  milk  on  152  farms  in  Broome  County  were 
obtained.  The  results  have  been  tabulated  and  are  ready  for  publication. 

INVESTIGATION 

Work  on  the  study  of  the  agricultural  surveys  made  has  been  continued. 
In  the  cost  account  work,  accounts  were  closed  on  48  farms. 

G.  F.  WARREN, 

Professor  of  Farm  Management. 


DEPARTMENT  OF  FARM  CROPS 


TEACHING 

In  the  first  and  second  terms  of  the  college  year  1915-16  the  registration 
in  the  Department  of  Farm  Crops  was  341  for  undergraduate  courses 
and  16  for  graduate  work.  The  number  of  credit  hours  was  1086. 

For  comparison  with  previous  years  the  following  data  are  given  con¬ 
cerning  credit  hours  and  graduate  students: 

Credit  Graduate 


hours  students 

1912- 13 .  1,112  8 

1913- I4 .  I;II9  9 

1914- I5 .  1 ,060  14 

1915- 16  (to  June  30) .  1,086  16 

Including  third  term  of  1916 .  1,186  20 


The  data  for  the  past  year  should  include  the  figures  for  the  third  term, 
in  order  to  be  comparable  with  previous  records.  The  number  of  graduate 
students  is  steadily  increasing,  and  the  prospects  axe  for  steady  develop¬ 
ment  in  graduate  work  if  the  Department  can  ari'ange  to  take  care  of  it. 

One  instructor,  R.  G.  Wiggans,  was  added  to  the  staff  on  October  i, 
1915.  Mr.  Wiggans  will  devote  his  time  largely  to  experimental  work. 

INVESTIGATION 

The  investigative  work  has  been  considerably  reduced  this  year  due 
to  lack  of  funds. 

RECOMMENDATIONS 

The  greatest  need  of  the  Department  at  present  is  for  increased  main¬ 
tenance  funds,  in  order  that  the  field  investigations  may  be  continued 
and  laborator}'  equipment  may  be  provided. 

E.  G.  MONTGOMERY, 

Professor  of  Farm  Crops. 
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DEPARTMENT  OF  FARM  PRACTICE 


The  work  of  the  Department  of  Farm  Practice  naturally  falls  under 
two  heads:  the  business  transactions,  and  the  work  with  students. 

THE  BUSINESS  TRANSACTIONS 

Of  the  966  acres  of  land  under  the  m.anagement  of  the  College  of  Agri¬ 
culture,  about  435  acres  are  non-tillable,  being  wood  and  waste,  pasture, 
or  devoted  to  campus  and  building  sites;  225  acres  are  assigned  to  depart¬ 
ments  for  experimental  purposes;  and  306  acres  are  used  for  general 
farm  cropping. 

This  Department  has  full  charge  of  the  general  farming  operations 
of  the  College.  It  furnishes  the  major  part  of  the  team  and  manuad 
labor  employed  on  the  experiment  tracts ;  it  looks  after  most  of  the  pasture 
fences;  it  cares  for  the  cottages  on  the  college  domain;  it  hauls  freight 
for  the  College,  and  fuel  for  the  College  and  for  Cornell  University.  Under 
normal  conditions  the  Department  keeps  about  fourteen  teams  fully 
employed  summer  and  winter.  The  number  of  teamsters  and  laborers 
emplo3^ed  by  the  Department  ranges  from  twent}^  to  thirty,  depending 
on  the  season.  During  the  nine  months  constituting  the  last  fiscal  year 
the  Department’s  work  in  connection  with  the  responsibilities  just  de¬ 
scribed  has  progressed  in  a  normal  way. 

The  farm  shop  and  tool  shed  built  for  the  Departm.ent  was  completed 
last  fall,  and  during  the  winter  a  rather  complete  equipment  has  been 
procured  and  installed,  the  work  of  installing  being  nearly  all  done  by 
men  regularly  emplo^^'ed  by  the  Department.  The  completion  of  the. 
tool  shed  made  necessary  a  very  considerable  job  of  grading  around  it, 
which  was  done  by  the  Department’s  own  forces.  This  grading,  and  the 
refuse  stone  obtained  from  around  the  new  State  Armory,  furnished  the 
material  for  improving  the  farm  road  leading  east  from  the  State  bams. 
This  improvement  is  of  much  importance,  as  it  has  been  impossible  in 
the  past  to  maintain  the  road  in  passable  condition  at  some  seasons. 

Plans  have  been  matured  for  building  a  railroad  siding  and  coal  pockets 
on  the  farm  near  the  Blair  bam,  and  for  an  approach  to  the  heating  plant, 
which  would  probably  reduce  the  cost  of  handling  the  college  fuel  by  one- 
half.  Owing  to  lack  of  funds,  however,  no  move  has  been  made  toward 
this  improvement. 

Great  need  has  been  felt  by  the  Department  for  a  suitable  building  to 
house  the  farm  practice  employees.  Several  other  departments  of  the 
College  are  asking  that  provisions  be  made  to  care  for  some  of  their  helpers 
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also.  Plans  for  a  building  that  will  meet  these  demands  have  been  pre¬ 
pared,  but  in  this  case  again  nothing  has  been  accomplished  in  the  way  of 
building  owing  to  lack  of  funds. 

The  crops  now  growing  on  the  college  farm  for  the  present  season’s 
harvest  are  about  as  follows: 

Alfalfa .  2  2  acres 

Clover .  71  acres 

Timothy .  .56  acres 

Corn .  55  acres 

Oats . 31  acres 

Wheat .  81  acres 

Roots .  2  acres 


THE  WORK  WITH  STUDENTS 

In  the  1915-16  session  of  the  winter  courses,  the  lectures  on  farm  crops 
were  given  by  Professor  J.  L.  Stone,  of  this  Department,  and  the  labora¬ 
tory  exercises  were  conducted  by  O.  W.  Dynes  and  M.  F.  Abell,  of  the 
Department  of  Farm  Crops.  One  hundred  and  fifty  students  were  enrolled 
in  the  class. 

The  farm  practice  work  of  students,  and  the  records  for  this,  are  in  the 
hands  of  Professor  A.  C.  Kang,  the  actual  work  of  students  on  the  college 
farm  being  under  the  immediate  supervision  of  A.  W.  Gibson.  There  is 
evidently  a  favorable  change  in  the  proportion  of  students  who  are  farm- 
reared  and  also  in  the  amount  of  farm  experience  that  students  are  getting 
before  matriculation.  In  the  class  matriculating  in  1914,  16  per  cent  were 
farm-reared,  and  the  average  credit  given  on  entrance  for  farm  experience 
was  19  points;  in  the  class  entering  in  1915,  27  per  cent  were  farm-reared, 
and  the  average  entrance  credit  given  was  22  points. 

A  course  in  farm  practice  is  being  given  for  the  benefit  of  those  students 
who  have  the  smallest  number  of  farm  practice  credits  on  entrance,  the 
object  of  the  course  being  to  clarify  the  conception  of  agriculture  and  farm 
work  that  the  student  had  on  entrance,  and  to  make  him  familiar  with  the 
names  and  uses  of  materials  that  he  will  have  to  handle  when  he  gets  on  a 
farm.  The  larger  part  of  the  farm  experience  should  be  obtained  on 
selected  farms  that  are  average  farms,  where  production  is  on  an  economic 
basis.  In  the  course  this  year  68  students  were  registered,  30  of  whom 
dropped  out  either  for  not  having  done  good  work  or  because  they  decided 
that  they  preferred  other  lines  of  work. 

Records  were  kept  of  about  250  students  who  were  on  farms  for  part 
of  the  time  during  the  period  from  April  i,  1915,  to  June  i,  1916,  about 
75  of  whom  obtained  their  positions  directly  through  the  office  of  the 
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Department.  These  students  have  given  reports  on  the  250  farms  on 
which  they  worked  during  the  past  year,  covering  the  qualifications  of 
the  farmer  and  the  farm  which  do  or  do  not  make  the  position  a  good  one 
for  the  purpose  desired.  The  students  are  required  to  hand  in  a  diary, 
or  work  report,  covering  all  work  done  for  which  farm  practice  credit  is 
desired.  The  employers  have  also  reported  concerning  the  students,  as 
to  the  desirability  of  the  arrangement,  and  the  kind,  amount,  and  quality 
of  work  done.  Credits  toward  the  farm  practice  requirement  are  given 
on  the  basis  of  the  kind,  amount,  and  quality  of  the  work  done,  as  shown 
by  these  reports. 

Two  hundred  and  fifty  students  have  now  reported  positions  on  farms 
for  the  summer  of  1916,  for  which  they  wish  to  get  farm  practice  credit. 
Of  these  students,  80  obtained  their  positions  through  the  aid  of  the 
Department.  About  30  more  students  have  been  referred  to  farmers 
desiring  help,  but  have  not  reported  obtaining  positions. 

The  farm  practice  records  of  all  students,  with  reports  from  employers 
wherever  possible,  are  now  complete  to  June,  1916,  and  are  available  to 
other  departments  desiring  the  information. 

The  Department  how  has  a  list  of  about  350  farms,  classified  as  to  the 
type  of  farming  and  the  attitude  of  the  owner  toward  student  labor,  from 
which  a  selected  list  is  being  compiled.  This  list  is  made  up  on  the  basis 
of  the  information  given  in  student  reports  (often  there  are  two  or  three 
reports  on  the  same  farm  and  farmer),  and  from  personal  acquaintance 
and  personal  visits  of  the  staff  of  the  Department. 

Considerable  assistance  has  been  given  to  students  and  former  students 
in  obtaining  permanent  positions.  During  the  period  from  April  i,  1915, 
to  June  30,  1916,  274  men  have  applied  for  permanent  positions.  Of  these, 
150  have  reported  finding  places  in  agricultural  work  and  ii  in  other 
work,  about  75  positions  having  been  obtained  through  the  aid  of  the 
Department.  There  are  54  now  referred  to  positions,  some  of  whom  will 
undoubtedly  be  located. 

Assistance  in  obtaining  places  on  farms  is  also  given  to  boys  from  the 
city  who  are  expecting  to  take  the  agricultural  course  in  the  future. 

Keeping  the  records  of  the  students’  farm  practice,  making  the  list 
of  available  farms,  and  the  permanent-employment  work  with  the 
correspondence  and  follow-up  work  involved,  has  greatly  increased  the 
amount  of  clerical  work  necessary  in  the  Department  and  has  made  it 
necessary  to  employ  an  additional  stenographer. 

The  problem  is  not  yet  solved,  but  with  the  acciunulation  of  information 
that  is  being  obtained  the  work  will  each  year  become  more  effective. 

J.  L.  STONE, 
Professor  of  Farm  Practice. 
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DEPARTMENT  OF  PLANT  BREEDING 


During  the  past  year,  as  in  the  preceding  one,  the  work  of  the  Depart¬ 
ment  of  Plant  Breeding  has  been  concerned  mainly  with  teaching  and 
investigation.  What  extension  work  has  been  possible  has  been  done  by 
members  of  the  staff  employed  primarily  in  investigation. 

TEACHING 

The  undergraduate  enrollment  for  the  year  was  as  follows:  first  term, 
233;  second  term,  40;  third  term,  50;  winter  course,  26;  total  (including 
duplicates),  349.  The  graduate  students  numbered  42,  of  which  31 
were  registered  for  the  doctorate,  ii  being  majors  and  20  minors,  and  ii 
for  the  master’s  degree,  9  being  majors  and  2  minors.  Graduate  students 
are  not  permitted  to  have  more  than  one  registration  within  the  department. 
All  graduate  students,  except  in  some  cases  minor  candidates  for  the 
master’s  degree,  are  required  to  work  out  some  problem  in  genetics  in 
addition  to  completing  formal  courses.  Many  of  the  students  have 
chosen  problems  closely  related  to  the  lines  of  investigation  conducted  by 
members  of  the  staff. 

INVESTIGATION 

Research  under  the  Adams  Act  has  been  continued  under  the  same  out¬ 
lines  as  in  the  preceding  year.  Under  the  hybridization  project,  further 
crosses  have  been  made  and  another  generation  has  been  grown  and 
studied.  The  variation,  environment,  and  pure-line  studies  have  been 
continued.  Data  obtained  in  connection  with  all  these  projects  are  being 
prepared  for  publication. 

Work  under  the  Hatch  Act  has  progressed  rapidly  during  the  year. 
The  three  projects  heretofore  separately  outlined  have  been  thrown  into 
a  single  project  under  the  head  of  crop  breeding.  Numerous  promising 
hybrids  of  wheat  and  of  oats,  and  many  recent  selections  of  wheat,  oats, 
timothy,  and  potatoes,  have  been  tested.  Several  promising  selections  of 
beans  and  buckwheat  also  have  been  grown.  Selection  is  being  started 
with  barley,  numerous  varieties  of  which  have  been  previously  studied. 

EXTENSION 

Assistance  has  been  given  farm  bureau  agents  and  farmers  in  conducting 
practical  breeding  of  wheat,  corn,  oats,  and  potatoes.  Seed  of  the  most 
promising  strains  of  wheat,  oats,  and  timothy  developed  at  this  experiment 
station  has  been  distributed  to  farmers  of  the  State,  and  arrangements 
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have  been  made  for  a  wider  distribution  of  these  strains  through  the 
farmers  with  whom  they  have  proved  valuable.  Members  of  the  depart¬ 
mental  staff  have  participated  in  a  few  field  meetings  and  demonstrations. 

Perhaps  the  greatest  need  of  the  Department  at  the  present  time  is 
for  a  man  to  carry  on  this  extension  work.  The  demands  for  plant  breed¬ 
ing  work  throughout  the  State  are  so  insistent  that  the  extension  men 
in  vegetable  gardening  and  in  farm  crops  have  felt  it  necessary  to  under¬ 
take  in  many  places  work  which  is  primarily,  if  not  wholly,  plant  breeding. 
The  importance  of  extension  work  in  these  other  fields  is  so  great  that 
the  men  representing  them  should  be  relieved  of  the  plant  breeding  as 
soon  as  possible.  Some  of  this  work  can  doubtless  be  conducted  to 
advantage  cooperatively  by  this  and  other  departments.  Problems 
arising  in  connection  with  the  distribution  of  improved  seeds  make  it 
essential  that  the  Department  have  an  extension  man  who  can  follow 
up  this  work  in  order  to  ascertain  whether  or  not  the  seed  distributed 
is  being  given  proper  care,  whether  the  types  sent  out  are  proving  to  be 
of  superior  merit  when  grown  under  farm  conditions,  and  the  like. 

R.  A.  EMERSON, 
Professor  of  Plant  Breeding. 


DEPARTMENT  OF  BOTANY 


TEACHING 

The  total  amount  of  instruction  given  by  the  Department  of  Botany 
during  the  past  year  has  not  changed  materially  from  that  of  the  preceding 
year.  Three  new  courses  were  offered,  as  follows:  Course  5,  Grasses; 
Course  7,  Weeds  and  Weed  Seeds;  Course  12,  Comparative  Morphology. 

The  registration  was  as  follows:  first  term,  390;  second  term,  379; 
graduate  students,  69  (22  in  major  and  47  in  minor  subjects).  In  the 
first  term  1646  credit  hours  were  given,  and  in  the  second  term  1596. 

INVESTIGATION 

All  members  of  the  staff  are  engaged  in  some  research  in  addition  to 
their  teaching.  This  work  is  progressing  satisfactorily. 

EXTENSION 

The  extension  work  of  the  Department  has  been  confined,  as  in  the 
past,  to  three  lines  of  work,  as  follows: 

1.  Correspondence  with  farmers  and  others  in  regard  to  weed  identifi¬ 
cation,  weed  eradication,  legtune  inoculation,  and  other  matters.  There 
were  201  letters  sent  out  relating  to  weeds,  and  3500  relating  to  inoculation. 

2.  Distribution  of  cultures  containing  the  organism  for  inoculating  soil 
in  preparation  for  legume  crops.  The  number  of  these  sent  out  was  4575. 

3.  Lectures  and  demonstrations.  An  exhibit  of  legume  inoculation 
was  shown  at  the  College  in  Farmers’  Week,  and  at  the  State  Fair.  An 
exhibit  of  several  hundred  New  York  State  weeds  was  shown  in  Farmers’ 
Week.  Lectures  on  legume  inoculation  were  given  in  Fanners’  Week. 

PUBLICATIONS 

Publications  of  the  Department  aside  from  those  issued  by  the  Uni¬ 
versity,  which  are  listed  elsewhere,  are  as  follows: 

The  genus  Euphrasia  in  North  America.  By  K.  M.  Wiegand  and 
M.  L.  Fernald.  Rhodora,  vol.  17,  no.  202. 

Articles  in  Cyclopedia  of  Horticulture.  By  K.  M.  Wiegand. 

Notes  on  the  physiology  of  fucus  spermatozoids.  By  W.  J.  Robbins. 
Biological  Bulletin,  vol.  30,  p.  125-130.  1916. 

Influence  of  certain  salts  and  nutrient  solutions  on  the  secretion  of 
diastase  by  Penicillium  camembertii.  By  W.  J.  Robbins.  American 
Journal  of  Botany,  vol.  3,  p.  234-260.  1916. 

Toxicity  of  galactose  for  certain  of  the  higher  plants.  By  Lewis 
Knudson.  Annals  of  Missouri  Botanic  Garden,  vol.  2,  p.  659-666. 

1915- 
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RE  COMMENDATIONS 

The  staff  of  the  Department  is  still  inadequate  to  properly  take  care 
of  the  instruction  demanded.  It  should  be  increased  at  once  up  to  the 
point  needed.  Additional  unskilled  help  is  needed  also  in  the  laboratories. 

The  office  and  laboratory  space  is  much  too  small.  Instruction  was 
restricted  during  the  present  year,  owing  to  lack  of  space  and  help.  The 
offices  are  very  much  overcrowded,  professors  being  forced  to  share  offices 
with  instructors  and  assistants  in  some  cases.  More  space  should  be 
provided  for  the  Department  at  the  earliest  possible  moment. 

The  maintenance  appropriation  for  the  Department  is  much  too  small. 
It  is  with  difficulty  that  the  bare  necessities  of  administration  are  met. 

K.  M.  WIEGAND, 

Professor  of  Botany. 


DEPARTMENT  OF  PLANT  PATHOLOGY 


TEACHING 

During  the  year  1915-16  the  usual  courses  were  offered  in  the  Depart¬ 
ment  of  Plant  Pathology,  with  slight  changes.  There  were  318  students 
registered  in  the  Department  from  October  i,  1915,  to  June  30,  1916. 
They  were  distributed  as  follows:  151  in  the  first  term,  122  in  the  second 
term,  and  45  in  the  winter  course.  Besides  these,  there  were  35  graduate 
students,  16  majors  and  19  minors.  The  decrease  in  the  total  number 
of  students  this  year  was  entirely  in  the  winter  course.  There  was  an 
actual  increase  in  the  regular  courses. 

INVESTIGATION 

As  in  former  years  the  investigations  of  the  Department  have  had  to 
do  with  the  nature,  the  cause,  or  the  control  of  the  diseases  of  a  great 
variety  of  crops.  Progress  has  been  made  in  the  study  of  the  following 
diseases,  each  being  a  continuation  of  work  previously  noted:  apple  can¬ 
kers  and  apple  fruit  rots,  apple  and  peach  crown  gall,  apple  rust,  bean 
anthracnose,  bean  root  rots,  cabbage  club  root,  celery  leaf  spot,  cereal 
smuts,  cucumber  mosaic,  gladiolus  corm  rots,  hop  anthracnose,  maple 
thrombosis,  onion  smut,  peach  yellows,  peach  leaf  curl,  and  potato  rot 
and  wilt.  A  study  of  the  various  diseases  of  peony  and  of  timothy  has 
been  continued.  The  work  on  cabbage  clubroot  and  apple  rust  has 
been  brought  to  a  close. 

Experiments  have  been  performed  or  are  in  progress  for  the  control  of 
the  diseases  of  various  crops  by  dusting.  This  includes  diseases  of  hor¬ 
ticultural  plants,  such  as  peaches,  plums,  pears,  quinces,  and  apples,  and 
such  ornamentals  as  roses  and  phlox. 

The  following  new  lines  of  investigation  have  been  undertaken  during 
the  year: 

Violet  root  rot. —  Work  on  violet  root  rot,  caused  by  Thielavia  hasicola 
Zopf.,  has  been  resumed.  Extensive  experiments  looking  to  the  control 
of  this  disease  have  been  inaugurated. 

White  pine  blister  rust. —  White  pine  blister  rust  has  appeared  in  a 
number  of  new  and  unexpected  localities  during  the  year.  A  survey  of 
the  State  is  being  made  to  determine  a  rational  method  of  procedure 
with  the  disease.  The  work  is  being  done  in  cooperation  with  various 
state  agencies  and  with  the  United  States  Department  of  Agriculture. 

Gladiolus  scab. —  A  study  of  a  disease  of  gladiolus  conns  known  as 
scab  has  been  undertaken.  The  cause  of  the  disease  is  not  known. 
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Apple  sooty  blotch. —  Apple  sooty  blotch  was  unusually  prevalent  during 
the  year.  Its  control  was  included  in  the  experiments  of  last  year,  and 
life  history  studies  of  the  causal  organism  are  in  progress. 

Mycological  sttidies. —  Some  of  the  mycological  studies  mentioned  in 
previous  reports  have  been  completed  and  published,  and  as  time  permits 
new  problems  are  undertaken.  Much  of  this  work  is  carried  along  by 
members  of  the  staff  incident  to  the  regular  work  of  teaching. 

EXTENSION 

The  extension  work  has  been  continued  and  developed  along  the  lines 
indicated  in  previous  reports.  In  all,  125  places,  representing  118  localities 
in  32  counties,  have  been  visited  this  past  year  (nine  months),  as  com¬ 
pared  with  184  places,  representing  112  localities  in  26  counties,  visited 
the  previous  year  (twelve  months).  Thirty-five  of  these  visits  were 
made  at  the  request  of  or  in  cooperation  with  farm  bureau  managers. 

Teaching  and  extension  schools. —  A  series  of  lessons  on  plant  diseases 
was  given  in  extension  schools  held  at  seven  places  in  the  State. 

Demonstrations. —  Demonstration  meetings  have  been  held  in  different 
parts  of  the  State  for  the  purpose  of  demonstrating  control  of  oat  and 
wheat  smut,  treatment  of  seed  potatoes,  preparation  of  bordeaux  mixture, 
and  spraying  and  dusting  apple  trees.  A  special  campaign  for  the 
control  of  oat  smut  has  been  carried  out  in  cooperation  with  farm  bureaus, 
teachers  of  agriculture,  and  other  local  organizations.  Nine  comparative 
demonstrations  of  dusting  and  spraying  are  being  carried  out  in  coopera¬ 
tion  with  farm  bureaus. 

Exhibits. —  Exhibits  have  been  made  at  the  annual  meetings  of  the 
fruit  growers^  associations  of  the  State,  and  at  the  State  Fair,  the  Rochester 
Exposition,  county  fairs,  and  other  meetings  of  farmers. 

Lectures  and  field  meetings. —  Twenty-nine  lectures  on  various  phases 
of  plant  disease  work  have  been  given  by  members  of  the  staff  at  farmers’ 
institutes,  horticultural  society  meetings,  clubs,  granges,  and  other  gather¬ 
ings.  In  addition  to  these,  thirty-seven  lectures  were  given  in  connection 
with  the  “Oat  Smut  Special”  as  a  part  of  the  general  campaign  against 
oat  smut. 

Inspection  trips. —  Numerous  trips  of  inspection  of  orchard  and  field 
crops  have  been  made  for  the  purpose  of  ascertaining  the  prevalence  and 
importance  of  diseases.  These  were  made  with  county  agents,  state 
inspectors,  and  individual  farmers. 

Correspondence. —  During  the  nine  months  from  October  i,  1915,  to 
June  30,  1916,  4126  letters  have  been  written,  as  compared  with  4677  during 
the  twelve  months  of  the  year  preceding.  A  large  proportion  of  these 
were  in  response  to  plant  disease  inquiries.  In  addition  a  large  number 
of  circular  letters  were  issued  in  connection  with  the  oat  smut  campaign. 
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PUBLICATIONS 

Publications  of  the  Department  aside  from  those  issued  by  the  Univer¬ 
sity,  which  are  listed  elsewhere,  are  as  follows: 

The  Phytophthora  rot  of  apples.  By  H.  H.  Whetzel  and  J.  Rosenbaum 
(joint  authors).  Phytopathology,  vol.  6,  p.  89-90.  1916. 

Powdery  mildew  of  grapes  and  its  control  in  the  United  States.  By 
Donald  Reddick  and  F.  E.  Gladwin  (joint  authors).  International 
Congress  of  Viticulture,  Report  of  committee  on  publications,  1915, 
p.  117-125.  1916. 

The  diseases  of  roses.  By  H.  H.  Whetzel.  The  American  Rose  Annual, 
p.  53-56.  1916. 

Dusting  the  commercial  apple  orchard.  By  Donald  Reddick  and  C. 
R.  Crosby  (joint  authors).  Proceedings  of  the  Western  New  York 
Horticultural  Society,  1916,  p.  73-76. 

Dusting  the  apple  orchard.  By  Donald  Reddick  and  C.  R.  Crosby 
(joint  authors).  Proceedings  of  the  New  York  State  Fruit  Growers’ 
Association,  1916,  p.  61-67. 

Serious  diseases  of  the  season.  By  Donald  Reddick.  Proceedings  of 
the  Western  New  York  Horticultural  Society,  1916,  p.  94-98. 

Sulfur  paste  as  a  spray  for  peaches.  By  Donald  Reddick.  Phyto¬ 
pathology,  vol.  6,  p.  206-207.  1916. 

An  anthracnose-resistant  red  kidney  bean.  By  M.  F.  Barrus.  Phyto¬ 
pathology,  vol.  5,  p.  303-311.  1915. 

Observations  on  the  pathological  morphology  of  stinking  smut  of 
wheat.  By  M.  F.  Barrus.  Phytopathology,  vol.  6,  p.  21-28.  1916. 

Notes  on  the  fire-blight  disease.  By  V.  B.  Stewart.  Phytopathology, 
vol.  5,  p.  328-334.  1915. 

Mildew  on  black  currants.  By  V.  B.  Stewart.  Ph3rtopathology,  vol. 
5,  p.  349.  1915. 

Leaf-blotch  disease  of  horse-chestnut.  By  V.  B.  Stewart.  Phytopa¬ 
thology,  vol.  6,  p.  5-19.  1916. 

Further  studies  in  the  role  of  insects  in  the  dissemination  of  fire-blight 
bacteria.  By  V.  B.  Stewart  and  M.  D.  Leonard  (joint  authors). 
Phytopathology,  vol.  6,  p.  152-158.  1916. 

Studies  on  Plasmopara  viticola.  By  C.  T.  Gregory.  International 
Congress  of  Viticulture,  Report  of  committee  on  publications,  1915, 
p.  126-150.  1916. 

Experiments  with  the  cucumber  mosaic  disease.  By  I.  C.  Jagger. 
Phytopathology,  vol.  6,  p.  148-151.  1916. 

Potato  wilt  and  tuber  rot  caused  by  Fusarium  eumartii.  By  Royal 
J.  Haskell.  Phytopathology,  vol.  6,  p.  321-327.  1916. 

Gladiolus  corm  disease.  By  L.  M.  Massey.  The  Modem  Gladiolus 
Grower,  vol.  3,  p.  70-73.  1916. 
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RECOMMENDATIONS 

The  inadequate  housing  of  the  Department  becomes  more  and  more 
apparent  and  unsatisfactory  as  the  munber  of  students  increases  and 
the  other  work  of  the  Department  grows.  There  is  great  need  for  more 
office  room  for  the  staff  and  additional  laboratory  space  for  the  advanced 
courses.  A  satisfactory  lecture  room  has  never  been  available  for  this 
Department,  and  this  seriously  handicaps  the  teaching  work.  The  need 
for  the  new  plant  industry  building,  to  house  this  and  other  departments, 
becomes  increasingly  urgent  with  every  succeeding  year. 

An  increase  in  the  salaries  of  many  of  the  members  of  the  staff  is 
imperative,  if  good  men  are  to  be  held  and  the  present  standards  in 
teaching  and  research  maintained.  Men  with  the  doctor’s  degree  cannot 
be  held  indefinitely  at  fifteen  hundred  dollars  or  less.  An  increase  in 
the  staff  for  both  the  teaching  and  the  research  work  is  absolutely  necessary 
if  the  demands  made  on  the  Department  are  to  be  met.  Two  assistant 
professors,  two  more  instructors,  and  an  additional  assistant,  are  very 
much  needed  and  should  be  provided  for  next  year.  An  additional 
assistant  professor  to  help  in  handling  the  extension  work  is  greatly 
needed. 

Additional  maintenance  funds  for  all  phases  of  the  Department’s  work 
should  be  available.  The  severe  cut  in  the  amounts  allotted  for  the 
coming  year,  especially  in  the  extension  work,  will  practically  eliminate 
traveling  and  work  about  the  State  except  such  as  may  be  financed  by 
the  growers. 

The  present  facilities  for  field  experiments  are  inadequate.  Especially 
needed  is  land  for  orchard  plantings  for  investigation  work  on  fruit 
diseases,  together  with  adequate  funds  for  its  maintenance. 

H.  H.  WHETZEL, 
Professor  of  Plant  Pathology. 
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TEACHING 

During  the  two  terms  included  in  the  period  covered  by  this  report 
there  were  455  undergraduate  students  registered  in  courses  offered  by 
the  Department  of  Soil  Technology.  In  addition  to  these  there  were  20 
graduate  students,  of  whom  14  took  major  subjects  in  the  Department. 
A  laboratory  course  was  added  to  the  courses  previously  given. 

There  has  been  a  very  considerable  increase  in  the  number  of  graduate 
students.  This  has  occasioned  embarrassment  because  the  laboratory 
equipment  has  not  been  sufficient  to  properly  provide  for  them.  The 
Department  is  now  confronted  with  the  alternative  of  limiting  the  num¬ 
ber  of  graduate  students  or  having  more  liberal  provision  for  their  research 
work. 

INVESTIGATION 

The  projects  under  investigation  during  the  period  covered  by  this 
report  are  as  follows: 

Investigations  under  the  Adams  Act  funds: 

(1)  A  study  of  the  composition  and  concentration  of  water-soluble 

material  of  soils  under  different  methods  of  soil  treatment. 

(2)  Influence  of  soil  moisture  on  the  availability  and  utilization  of 

plant  nutrients  in  soils. 

(3)  Investigation  of  the  conditions  under  which  lime  is  removed  from 

soils,  and  of  the  changes  that  accompany  its  removal. 

Investigations  under  the  Hatch  Act  funds : 

(1)  Nitrogen  balance  under  timothy  and  under  alfalfa. 

(2)  Examination  of  the  chemical  composition  and  certain  physical 

properties  of  some  important  types  of  soil. 

(3)  Test  of  uniformity  of  fertilizer  needs  of  a  soil  type. 

(4)  The  use  of  fertilizers  on  meadows. 

(5)  Test  of  acid  phosphate  and  raw  rock  phosphate. 

(6)  Experiments  with  different  forms  of  lirne. 

(7)  Continuous  cropping  without  manures. 

(8)  Test  of  some  high-grade  nitrogen  fertilizers. 

SOIL  SURVEY 

The  survey  that  had  been  started  in  Cortland  County  was  discon¬ 
tinued  for  lack  of  funds.  The  Department  is  now  contributing  nothing 
to  the  cooperative  work  with  the  Bureau  of  Soils. 
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The  State  edition  of  the  report  on  Oneida  county  has  been  published. 
The  reports  on  Clinton  and  Chautauqua  Counties  are  ready  for  publication. 

extension 

Twenty  demonstration  schools  were  attended  by  members  of  the 
Department,  who  in  most  cases  spent  the  entire  five-day  period  in 
attendance  at  each  school.  Forty-seven  lectures  were  given  to  farmer 
audiences  elsewhere  than  at  demonstration  schools.  An  educational 
exhibit  was  installed  and  attended  at  the  State  Fair. 

Twenty-four  trips  were  made  for  the  purpose  of  laying  out  and  advising 
in  regard  to  drainage  projects  on  eighty  different  areas.  Assistance  has 
also  been  given  to  the  State  Conservation  Commission  regarding  adjust¬ 
ment  of  assessments  and  other  matters  involved  in  large  drainage 
enterprises. 

Correspondence  amounted  to  2952  letters,  and  9  circular  letters  of 
which  1145  copies  were  sent  out. 

publications 

Publications  of  the  Department  aside  from  those  issued  by  the  Uni¬ 
versity,  which  are  listed  elsewhere,  are  as  follows : 

Calcium,  magnesium,  potassium,  and  sodium  in  the  drainage  water 
from  limed  and  unlimed  soil.  By  T.  L.  Lyon  and  J.  A.  Bizzell. 
Journal  of  the  American  Society  of  Agronomy,  vol.  8  (1916),  p.  81-87. 

The  loss  of  sulfur  in  drainage  water.  By  T.  L.  Lyon  and  J.  A.  Bizzell. 
Journal  of  the  American  Society  of  Agronomy,  vol.  8  (1916),  p.  88-91. 

Why  drain  the  soil?  By  E.  O.  Fippin.  Vertical  Farming  (Wilmington, 
Delaware),  vol.  i,  p.  3-5. 

Soils,  their  properties  and  management.  By  T.  L.  Lyon,  E.  O.  Fippin, 
and  H.  O.  Buckman.  Textbook.  764  p.  1915. 

Drainage  for  wet  lands.  By  E.  O.  Fippin.  The  Country  Gentleman, 
October  23,  1915,  p.  1612. 

The  soils  and  agricultural  development  of  the  Hudson  Valley.  By 
E.  O.  Fippin.  The  Cornell  Countryman,  vol.  13,  p.  23-27,  50,  52, 
56,  58. 

The  soils  and  agricultural  development  of  the  Mohawk  Valley.  By 
E.  O.  Fippin.  The  Cornell  Cotmtryman,  vol,  13,  p.  203-206. 

The  soils  and  agricultural  development  of  northern  New  York.  By 
E.  O.  Fippin.  The  Cornell  Countryman,  vol.  13,  p.  570-575. 

Factors  influencing  soil  management.  By  E.  O.  Fippin.  The  Agri¬ 
cultural  Student  (Columbus,  Ohio),  vol.  22,  p.  339-345. 
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Do  live  stock  maintain  fertility?  By  E.  O.  Pippin.  Rural  New-Yorker, 
March  i8,  1916. 

Shall  Tompkins  County  farmers  work  together  in  a  real  business  organ¬ 
ization?  By  E.  O.  Pippin.  Tompkins  County  Breeders’  Journal, 
vol.  5,  p.  155-156. 

re  commendations 

It  is  desirable  that  an  expert  in  soil  survey,  who  will  be  a  permanent 
member  of  the  Department,  be  engaged,,  in  order  to  give  continuity  to 
the  work.  At  present  it  is  necessary  to  depend  entirely  on  students  w^ho 
seldom  serve  for  more  than  two  consecutive  summers. 

It  would  add  much  to  the  knowledge  of  the  soils  of  the  State,  and  make 
it  possible  to  give  to  farmers  advice  that  is  now  impossible,  if  a  series  of 
experiment  plats  were  established  on  different  soil  types.  Such  a  series 
of  plats  would  serve  for  use  by  both  this  Department  and  the  Department 
of  Parm  Crops. 

Provision  should  also  be  made  for  chemical  analyses  of  important  soil 
types,  the  samples  for  which  should  be  taken  in  a  systematic  way  by  a 
representative  of  the  College.  If  this  could  be  done  it  would  gradually 
provide  the  Department  with  sufficient  knowledge  of  the  soils  of  the  sur¬ 
veyed  areas  in  the  State  to  make  unneccessary  complete  analyses  of 
miscellaneous  samples  sent  in  by  farmers. 

T.  LYTTLETON  LYON. 

Professor  of  Soil  Technology. 


DEPARTMENT  OF  POMOLOGY 


TEACHING 

The  undergraduate  enrollment  in  the  Department  of  Pomology  for  the 
past  year  was  as  follows;  first  term,  253;  second  term,  350;  third  term,  12; 
winter  course,  74.  The  number  of  graduate  students  having  minors  or 
majors  in  the  Department  during  the  year  was  19. 

The  decrease  in  enrollment  as  compared  with  previous  years  is  explained 
by  two  facts:  (i)  that  the  course  in  spraying  was  discontinued  because  it 
was  concluded  that  the  subject  matter  which  had  been  covered  in  this 
course  rightfully  belonged  to  the  Departments  of  Entomology,  Plant 
Pathology,  and  Rural  Engineering;  and  (2)'  that  courses  i,  2,  4,  and  5 
were  combined  into  one  course. 

INVESTIGATION 

None  of  the  investigations  under  way  are  of  such  a  nature  that  they 
can  l3e  finished  within  a  few  years.  The  experiments  in  pruning  old  and 
young  trees,  hardiness  studies,  fertilizers  for  strawberries  and  bush  fruits, 
osmotic  relationship  and  incipient  drying  of  fruit,  and  color  of  fruits,  have 
been  continued  and  in  some  cases  extended.  Sufficient  data  on  factors 
that  influence  the  setting  of  fruit  have  been  obtained  to  warrant  a  pre¬ 
liminary  publication,  and  these  data  are  now  being  compiled. 

EXTENSION 

The  extension  division  has  participated  in  the  following  activities 


during  the  past  year: 

Lectures .  19 

Demonstrations  (pruning,  spraying,  and  packing)..  42 

Inspections .  4 

Demonstration  schools .  8 

Miscellaneous .  21 


The  following  extension  activities  are  being  continued:  a  demonstra¬ 
tion  variety  test  of  strawberries  for  canning  purposes,  at  Webster,  New 
York;  a  demonstration  of  the  value  of  certain  commercial  fertilizers  in 
the  growing  of  strawberries,  at  North  Collins;  and  a  demonstration  of  the 
methods  whereby  an  old  and  neglected  orchard  may  be  renewed  profitably, 
at  Port  Byron. 

Professor  H.  B.  Knapp  resigned  in  the  past  year  to  accept  the  position 
of  Director  of  the  Schoharie  State  School  of  Agriculture,  at  Cobleskill, 
New  York,  and  Professor  Ralph  W.  Rees  was  appointed  Extension  Pro¬ 
fessor  of  Pomology  in  his  stead. 
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RE  COMMENDATIONS 

It  was  the  understanding  that  instead  of  a  professor  of  research  in 
pomology  the  Department  should  have  three  assistants.  So  far  only  one 
assistant  ship  has  been  made  available,  and  this  leaves  the  instructional 
staff  of  the  Department  too  small  to  conduct  the  teaching  work.  It  is 
imperative  that  provision  be  made  for  the  two  additional  assistants. 

The  Department  is  in  great  need  of  a  small  amount  of  greenhouse  space 
in  which  it  may  more  accurately  conduct  controlled  experiments  on  the 
physiological  effects  of  pruning  fruit  trees,  and  of  fertilizers  on  strawberries 
and  bush  fruits,  as  well  as  maintain  a  small  collection  of  material  for 
teaching  purposes.  The  need  of  this  greenhouse  for  teaching  purposes  has 
become  much  more  urgent  than  heretofore,  since  laboratory  courses  are 
now  being  offered  in  the  first  as  well  as  in  the  second  term,  and  there 
are  not  so  many  days  during  the  first  term  when  laboratory  exercises  can 
be  conducted  in  the  orchard. 

The  Department  is  in  great  need  of  a  cold  storage  plant.  It  is  doubtful 
whether  the  department  of  pomology  at  any  other  college  in  the  country, 
where  the  fruit  industry  is  of  so  great  importance,  has  so  little  equipment 
for  storing  fruit.  The  need  of  this  storeroom  becomes  more  urgent  as 
the  young  orchards  develop,  since  it  will  be  necessary  to  secure  the  maxi¬ 
mum  income  from  them  in  order  to  maintain  them  for  experimental  and 
teaching  purposes.  Cold  storage  rooms  are  needed  also  for  experimental 
work  on  killing  temperatures  of  plant  tissue,  particularly  in  the  case  of 
varieties  of  apples  and  pears  in  storage. 

There  is  urgent  need  for  some  equipment  for  the  use  of  fruit  by-products, 
particularly  an  evaporating  plant  and  a  small  cider  and  vinegar  plant. 

The  Department  now  has  all  its  available  soil  planted,  so  that  it  is  not 
possible  to  make  the  necessary  extensions  of  plantings  to  conduct  the 
experiments  now  under  way  unless  some  additional  land  can  be  made 
available.  In  an  orchard  there  are  so  few  individual  trees  on  an  acre 
that  more  land  is  necessary  for  effective  experimenting  with  fruit  trees 
than  for  experimenting  with  other  crops. 

W.  H.  CHANDLER, 

Professor  of  Research  in  Pomology. 


DEPARTMENT  OF  FLORICULTURE 


The  work  of  the  Department  of  Floriculture  has  been  continued  along 
lines  similar  to  those  of  previous  years.  Constant  retrenchment  has, 
however,  been  necessary  because  of  lack  of  sufficient  funds  for  the  work. 
The  number  of  students  registered  for  instruction  in  the  Department 
has  increased  considerably.  This  is  particularly  true  in  the  courses  in 
garden  flowers.  The  summer  courses  have  an  unusually  large  registration. 
The  increased  greenhouse  space  for  student  work,  made  possible  by  the 
erection  of  more  glass  area,  has  made  the  teaching  more  effective. 

Three  bulletins  on  the  gladiolus,  prepared  by  Dr.  A.  C.  Beal  and  A.  C. 
Hottes,  are  ready  for  publication. 

The  personnel  of  the  staff  of  the  Department  has  changed  considerably 
in  the  past  year.  E.  C.  Volz  has  been  appointed  instructor  to  take  the 
place  of  R.  H.  Patch.  Mr.  Volz  is  a  graduate  of  Michigan  Agricultural 
College,  and  formerly  held  the  position  of  instructor  in  floriculture  and 
market  gardening  at  the  Iowa  State  College  of  Agriculture  and  Mechanic 
Arts.  A.  C.  Hottes  has  resigned,  to  accept  the  position  of  assistant  pro¬ 
fessor  of  floriculture  at  Ohio  State  University.  This  is  a  distinct  loss  to 
the  Department,  for  Mr.  Hottes  has  marked  ability  as  a  teacher  and  his 
cordial  personality  made  him  well  liked  by  the  students.  S.  C.  Hubbard 
has  been  appointed  superintendent  of  the  work  at  Craig  Field,  to  succeed 
A.  B.  Cornelius.  Mr.  Hubbard  received  his  training  at  the  A.  N.  Pierson 
greenhouses  in  Cromwell,  Connecticut,  where  his  work  was  largely  with 
herbaceous  perennials  and  roses.  For  the  past  year  he  has  been  in  prac¬ 
tical  floricultural  work  at  Auburndale,  Massachusetts.  A.  P.  Crosley,  a 
graduate  of  the  New  York  State  College  of  Agriculture  in  the  class  of  1916, 
has  been  appointed  gardener  to  assist  Mr.  Hubbard.  Albert  Shore  has 
been  appointed  gardener  and  night  caretaker  for  the  range  of  greenhouses. 

E.  A.  WHITE, 
Professor  of  Floriculture. 
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TEACHING 

The  feature  of  the  year  in  the  teaching  work  of  the  Department  of 
Vegetable  Gardening  has  been  the  establishment  of  a  one-hour  intro¬ 
ductory  course,  which  is  open  to  freshmen  and  which  is  intended  to  give 
a  broad  view  of  this  field  of  agriculture  —  its  scope,  its  problems,  and  its 
products.  This  course  is  prerequisite  to  the  commercial  courses,  and 
serves  as  a  preparation  for  them,  as  well  as  to  prevent  the  registration 
in  them  of  students  who  have  no  real  interest  in  the  subject.  Its  influence 
in  the  work  of  these  courses  is  already  noticeable. 

Practically  all  the  students  registered  in  the  two-term  course  in  com¬ 
mercial  vegetable  gardening,  which  continues  from  February  to  Sep¬ 
tember,  have  had  at  least  a  full  growing  season  of  experience  on  the  vege¬ 
table  farm.  The  value  of  this  practical  training  is  conspicuous,  both  in 
laboratory  and  classroom  work  and  in  the  interest  and  enthusiasm  of  the 
students. 

The  canning  equipment  which  was  purchased  last  year  has  proved  serv¬ 
iceable  and  is  being  used  to  demonstrate  the  feasibility  of  canning  the 
surplus  products  on  New  York  vegetable  farms. 

EXTENSION 

The  extension  work  of  the  Department  has  been  carried  forward  along 
much  the  same  lines  as  last  year.  Eleven  cabbage  growers  cooperated 
in  19 1 4-1 5  in  demonstration  trials  with  fertilizers  for  this  crop,  and  the 
number  in  1915-16  has  been  increased  to  twenty-six.  This  work  has 
shown  most  gratif^dng  results,  both  in  the  data  gathered  and  in  its  direct 
usefulness  to  the  men  in  the  field.  Demonstration  trials  have  been  con¬ 
ducted  in  a  number  of  other  lines  as  well. 

INVESTIGATION 

The  studies  in  types  and  varieties  of  celery  and  radishes,  and  the  inves¬ 
tigation  of  the  fertilizer  requirements  of  the  tomato,  have  been  carried 
forward  along  the  same  lines  as  in  the  preceding  year.  In  the  greenhouse 
important  and  carefully  planned  experiments  have  been  undertaken  deal¬ 
ing  with  spacing  and  training  methods  for,  and  with  varieties  of,  tomatoes 
and  cucumbers. 
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RECOMMENDATIONS 

The  urgent  need  for  at  least  one  research  man  who  would  spend  part 
of  his  time  in  the  vegetable-growing  regions  of  the  State  and  the  remainder 
at  the  College  in  making  fundamental  studies  of  vegetable  problems  is  still 
unfilled  and  is  being  more  and  more  keenly  felt  from  year  to  year.  The 
establishment  of  basic  knowledge  is  absolutely  essential  to  the  normal 
development  of  both  teaching  and  extension  activities. 

The  widespread  interest  in  extension  schools  has  demanded  the  full 
services  of  the  extension  instructor  during  the  winter  months.  Accord¬ 
ingly  his  vacation  has  been  arranged  for  in  the  summer  months.  This 
results  in  very  serious  neglect  of  the  demonstrational  activities  that 
extend  throughout  the  growing  season.  An  additional  member  of  the 
staff,  to  give  attention  to  the  extension  activities  of  the  summer  season, 
is  urgently  required. 

The  vigorous  movement  that  is  already  on  foot  for  the  development 
of  junior  extension  work  in  cooperation  with  the  school  system  of  the  State 
makes  it  necessary  that  a  man  be  assigned  to  this  work  in  the  Department 
of  Vegetable  Gardening  at  the  earliest  possible  moment.  The  simple 
equipment  involved,  the  possibility  of  utilizing  odd  bits  of  ground,  the 
relatively  short  time  in  which  results  can  be  expected,  and  the  high  value 
of  the  products  to  be  derived  from  a  small  area,  all  serve  to  make  vege¬ 
table  gardening  especially  suitable  for  junior  extension  activities. 

The  Department  is  now  entering  on  its  third  year  without  material 
increase  in  funds  and  with  very  marked  increase  in  the  demands  upon  it. 
During  the  first  of  these  three  years  it  was  possible  to  carry  forward  the 
work  in  satisfactory  fashion  and  to  make  some  purchase  of  equipment, 
but  practically  no  such  purchases  were  made  during  the  second  year  and 
the  departmental  work  was  materially  handicapped  through  lack  of  main¬ 
tenance  funds.  At  present  the  labor  force  is  curtailed  by  one-third  and 
nothing  is  being  done  to  maintain  the  fertility  of  the  gardens.  Activities 
in  the  State  have  been  reduced  to  an  absolute  minimum.  The  Depart¬ 
ment  is  unable  to  serve  the  gardeners  as  it  should,  and  at  the  same  time 
its  own  work  is  suffering  through  lack  of  contact  with  the  men  who  are 
engaged  in  practical  operations.  Provision  should  be  made  for  the  proper 
maintenance  of  the  present  activities  in  the  Department  and  for  expansion 
along  the  lines  indicated  in  the  recommendation  for  the  employment  of 
additional  men. 

The  needs  of  the  Department  for  equipment  are  being  keenly  felt. 
The  greenhouse  space  is  entirely  inadequate,  and  funds  should  be  appro¬ 
priated  for  the  completion  of  the  vegetable  range  along  the  lines  of  exist¬ 
ing  plans.  These  plans  call  for  five  additional  50-foot  units  and  a  service 
building.  The  East  Ithaca  gardens  require  a  suitable  service  building, 
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fences  for  the  protection  of  plantings  against  trespassers,  extension  of  the 
irrigation  system,  and  the  purchase  of  tools.  The  filing  equipment  is  also 
entirely  inadequate,  much  of  the  material  of  the  Department  being  inac¬ 
cessible  as  at  present  stored. 

PAUL  WORK, 

Instructor  in  Vegetable  Gardening  and  Superintendent  of  Department 
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EQUIPMENT 

Aside  from  the  preparation  of  charts  and  other  illustrative  material, 
the  most  important  addition  to  the  equipment  of  the  Department  of 
Forestr}^  in  the  past  year  has  been  specially  designed  cases  for  museum 
specimens.  These  consist  of  two  glass  wall  cases  for  permanent  exhibits, 
and  eight  display  cases  for  collections.  The  usefulness  of  this  equipment 
will  be  very  great  in  connection  with  class  instruction.  Each  display  case 
consists  of  a  base  containing  drawers  for  the  upright  filing  of  Riker 
mounts  and  herbarium  material,  drawers  with  trays  for  assembled  speci¬ 
mens,  and  a  small  storage  cupboard.  On  the  top  of  this  storage  base  is 
a  glass  case  in  which  collections  may  be  exhibited,  which  may  be  changed 
weekly  in  accordance  with  the  successive  topics  in  forestry  courses  given 
during  the  term. 


TEACHING 

Twenty-four  courses  of  instruction  were  given  in  the  three  terms  of 
1915-16,  as  follows:  first  term,  seven;  second  term,  nine;  third  term,  seven; 
winter  course,  one. 

Two  new  courses  were  added:  one,  in  Forest  Utilization,  credit  two 
hours,  especially  planned  for  non-professional  students,  was  given  by 
Professor  Recknagel  in  the  first  term;  the  second,  in  Conservation,  credit 
two  hours,  was  given  by  Professor  Bristow  Adams  in  the  second  term. 

The  niunber  of  students  receiving  instruction  in  the  first  and  second 
terms  was  612,  and  in  the  third  term  was  106,  making  a  total  of  718  for 
the  year.  The  most  notable  feature  of  the  registration  record  is  the 
decided  increase  in  the  number  of  students  taking  elementary  courses, 
indicating  increasing  interest  in  this  subject  on  the  part  of  agricultural 
students  who  are  not  taking  professional  forestry.  The  following  table 
shows  the  comparative  figures  of  registration  in  the  several  groups  of 


courses  in  the  Department  for  the  past  four  years: 


Year 

Regis¬ 
tration  in 
courses 
intended 
primarily 
for 

students 
from  other 
depart¬ 
ments 

Regis¬ 
tration  in 
courses 
intended 
for  both 
pro¬ 
fessional 
students 
and  those 
from  other 
depart¬ 
ments 

Regis¬ 
tration  in 
pro¬ 
fessional 
forestry 
courses 

Regis¬ 
tration  in 
graduate 
courses 

Total 
number  of 
students 
registered 
in  regular 
courses 

Winter 

course 

Summer 

school 

Grand 

total 

1912-13 . 

213 

56 

143 

412 

47 

22 

481 

1913-14 . 

139 

80 

131 

40 

390 

57 

28 

475 

1914-15 . 

IIS 

107 

214 

*52 

488 

20 

18 

526 

1915-16 . 

300 

196 

189 

33 

718 

17 

— t 

735 

*  In  the  preceding  annual  report  this  figure  is  incorrectly  given  as  112. 

t  In  place  of  the  regular  summer  course,  there  were  given  in  1915-16  five  special  lectures  on  forestry. 
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The  number  of  professional  forestry  students  enrolled  with  the  Depart¬ 
ment  during  the  past  year  was  8o,  not  including  freshmen;  the  number 
of  non-professional  students  from  other  departments  was  285. 

Three  graduate  students  received  the  degree  of  master  in  forestry  in 
February,  1916,  and  three  at  Commencement  in  June,  1916. 

extension 

The  work  in  extension  has  consisted  mainly  in  assisting  private  owners 
of  woodlands  in  problems  concerning  the  management  of  their  property. 
Such  problems,  for  the  greater  part,  have  dealt  with  improvement 
cuttings  and  thinnings,  forest  planting,  forest  valuation,  forest  utilization, 
and  general  woodlot  examinations. 

Considerable  time  has  been  given  also  to  the  establishing  of  demon¬ 
stration  woodlots,  which  are  to  be  used  as  demonstration  areas  for  a 
community  in  order  to  illustrate  the  best  methods  of  forestry  practice. 
This  work  is  done  through  the  cooperation  of  the  Department  of  Forestry 
and  the  owner  of  the  woodlot  in  which  the  demonstration  area  is  to  be 
established.  The  owner  in  each  case  follows  all  recommendations  made 
by  the  representative  of  this  Department.  It  is  planned  to  carry  this 
work  on  in  connection  with  the  other  extension  work  until  at  least  one 
demonstration  woodlot  will  exist  in  each  county  of  the  State. 

A  complete  written  report  containing  information  of  the  location,  the 
present  condition,  and  the  recommended  method  of  management  of  the 
property  in  question,  has  followed  its  examination  by  the  departmental 
representative,  whether  this  has  been  made  for  the  owner  only  or  with 
the  idea  of  using  the  woods  for  a  demonstration  area.  The  material 
contained  in  the  reports  is  adapted  to  meet  the  specific  problem  for  wiiich 
an  examination  has  been  made. 

Work  that  has  been  started  previous  to  this  year  has  been  followed 
up.  This  consists  in  the  management  of  sample  plots  that  have  been 
established  in  order  to  obtain  data  on  the  grow^th  and  yield  of  stands, 
and  in  giving  advice  and  aid  in  forestry  problems  to  owners  who  desire 
that  this  Department  shall  continue  to  give  actual  aid  in  the  management 
of  their  property. 

A  number  of  requests  for  advice  have  come  through  farm  bureau 
managers  of  several  counties.  Such  requests  always  receive  prompt  and 
careful  attention. 

The  lectures  to  winter-course  students,  and  the  exhibits  for  Farmers' 
Week,  were  conducted  by  the  extension  branch  of  the  Department. 

Extension  correspondence  has  included  420  letters  during  the  period 
covered  by  this  report. 
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investigations 

An  experiment  was  conducted  to  determine  the  relative  durability  of 
fence  posts  made  of  various  common  species  under  different  preservative 
treatments.  The  species  chosen  were  those  that  commonly  grow  in  the 
farm  woodlot  and  are  but  little  used  for  fence  posts,  such  as  beech, 
yellow  birch,  hard  maple,  soft  maple,  black  cherry,  elm,  basswood,  and 
hemlock.  Posts  of  these  species  were  treated  by  brushing  with  creosote, 
by  dipping  in  hot  creosote,  and  by  the  complete  open-tank  creosoting 
process.  The  treated  posts,  together  with  untreated  checks  and  some 
of  the  chestnut  posts  commonly  used  on  farms  of  this  region,  were  set 
out  on  the  university  farm,  where  their  relative  durability  can  be  watched. 
Thirty-one  posts  have  been  set  out  in  this  experiment.  The  treated  posts 
were  purposely  chosen  of  smaller  diameters  than  the  usual  posts,  in 
order  to  demonstrate  the  possibility  of  saving  in  utilization  of  timber, 
as  well  as  quicker  production  of  fence-post  material  in  forestry  practice. 

The  preservative  used  is  known  as  Grade  One  Creosote  Oil,  which 
now  costs  30  cents  a  gallon. 

The  brush  treatment  showed  0.049  gallon  of  creosote  used  per  post, 
or  a  cost  of  1.4  cents  per  post  so  treated.  The  ten-minutes  dipping  in 
hot  creosote  (at  190°  F.)  showed  0.074  gallon  of  creosote  used  per  post, 
or  a  cost  of  2.2  cents  per  post  so  treated.  The  open-tank  process  showed 
0.69  gallon  of  creosote  used  per  post,  or  a  cost  of  20.7  cents  per  post  so 
treated. 

The  experiments  will  be  continued,  especially  to  determine  just  how 
absorption  (qualitative  as  well  as  quantitative)  varies  with  the  length 
of  treatment  by  a  given  method  for  a  given  species. 

PUBLICATIONS 

During  the  past  year  the  Department  has  contributed  five  bulletins 
to  the  series  issued  by  the  Cornell  University  Agricultural  Experiment 
Station.  These  are  listed  elsewhere  (page  xxv).  The  first  two  of  these 
bulletins  are  the  results  of  a  careful  study  of  conditions  in  two  typical 
counties  of  the  State.  The  third  is  a  unique  contribution  to  the  knowledge 
of  forestry  development  in  this  country.  The  last  two  together  comprise 
a  presentation  of  practical  methods  of  forest  management  in  this  State 
and  the  financial  results  to  be  expected,  which  should  prove  of  distinct 
value  to  private  or  corporate  owners  who  are  seriously  considering  the 
practice  of  forestry  but  have  been  deterred,  or  at  least  confused,  by 
certain  popular  articles  urging  forestry  but  giving  little  data  on  attainable 
yields  in  timber,  in  money,  and  in  interest  on  the  investment. 

During  the  past  year  a  revision  of  forest  terminology  by  the  Society 
of  American  Foresters  has  been  in  progress.  Professor  Spring  was  chair- 
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man  of  the  subcommittee  on  revision  of  terms  in  silvics,  silviculture, 
and  forest  description,  and  Professor  Recknagel  of  that  on  terms  in  forest 
management  and  mensuration.  The  work  of  both  these  subcommittees 
is  now  completed  and  the  final  list  of  terms  has  been  submitted  by 
Professors  Spring  and  Recknagel. 

re  commendations 

In  previous  reports  attention  has  been  called  to  the  fact  that  the 
Department  of  Forestry  has  certain  needs  which  should  be  met.  Partic¬ 
ularly  important  is  it  that  there  should  be  added  to  the  staff  a  properly 
qualified  man,  of  the  grade  of  professor,  to  conduct  and  develop  research 
work.  Such  studies  are  especially  needed  in  the  directions  of  wood 
technology  and  silviculture.  Recommendation  that  provision  be  made 
for  such  an  appointment  is  here  reiterated. 

Another  need  that  stands  out  preeminently  is  for  a  college  forest,  a 
tract  of  several  thousand  acres,  to  be  used  for  instructional  purposes, 
as  a  forest  experiment  station,  and  as  a  demonstration  forest.  This 
recommendation  has  appeared  in  a  number  of  earlier  reports  of  the 
Department.  The  passing  years  only  emphasize  the  necessity  for  such 
a  forest,  and  it  is  again  urged  that  provision  be  made  for  it. 

RALPH  S.  HOSMER, 

Professor  of  Forestry. 
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The  work  of  the  Department  of  Entomology  was  expanded  during  the 
year  by  the  addition  of  courses  of  instruction,  and  of  investigations  in 
apiculture  and  ornithology.  Professor  E.  R.  King  was  called  from 
Ohio,  where  he  was  Inspector  of  Apiaries,  and  was  put  in  charge  of  the 
work  in  apiculture  at  Cornell.  A  beginning  was  made  in  the  establish¬ 
ment  of  a  college  apiary.  Some  thirty  swarms  of  bees  were  bought  and 
the  equipment  necessary  for  practical  work  and  for  instruction  was 
obtained,  and  a  regular  course  was  established.  The  work  is  well  started 
'  in  competent  hands,  and  bids  fair  to  have  a  steady  growth. 

The  work  in  ornithology  is  in  charge  of  Professor  A.  A.  Allen.  The 
courses  in  this  subject,  hitherto  given  in  the  College  of  Arts  and  Sciences 
only,  are  now  open  to  students  in  the  College  of  Agriculture,  and  a  new 
course  in  economic  ornithology  has  been  added.  Half  of  Dr.  Allen’s  time 
is  devoted  to  extension  work,  for  which  there  is  much  demand. 

TEACHING 

The  thirty-five  courses  outlined  in  the  annual  announcement  have  all 
been  given,  and  with  the  usual  large  registration  of  students.  A  large 
measure  of  the  time  of  the  members  of  the  staff  is  constantly  devoted 
to  directing  the  specialized  work  of  graduate  students,  of  whom  there 
are  more  than  sixty  in  the  Department. 

INVESTIGATION 

The  usual  large  amount  of  research  in  all  lines  of  work  covered  by  the 
Department,  both  by  members  of  the  staff  and  by  graduate  students, 
has  been  in  progress  throughout  the  year.  Some  new  studies  in  economic 
entomology,  in  parasitology,  in  insect  ecology,  and  in  the  ecology  of  ' 
fresh-water  marshes,  have  been  begun. 

EXTENSION 

The  regular  heavy  burden  of  extension  work  on  injurious  insects  has 
been  carried,  as  formerly,  and  the  Department  has  endeavored  to  meet 
new  demands  for  service  in  apiculture,  in  ornithology,  in  parasitology, 
and  in  the  examination  of  private  fishponds  with  a  view  to  their  betterment. 

JAMES  G.  NEEDHAM, 

Professor  of  Entomology  and  Limnology, 
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TEACHING 

The  courses  of  instruction  offered  in  the  Department  of  Dairy  Industry 
have  been  the  same  in  the  past  year  as  in  the  preceding  year.  Because 
of  the  large  munber  of  students  registered  in  some  of  the  courses,  however, 
it  has  been  necessary  to  give  these  courses  in  both  the  fall  and.  the  spring 
semester.  The  total  number  of  students  registered  in  the  regular  courses 
for  the  entire  year  was  787,  including  graduate  students.  This  is  a  con¬ 
siderable  increase  over  last  year. 

One  hundred  and  three  students  took  the  winter  course  in  dairy  industry 
in  the  past  year.  This  number  compares  favorably  with  the  usual  regis¬ 
tration  in  this  course,  and  represents  about  the  limit  of  the  capacity  of 
the  laboratories.  In  addition  to  the  regular  students  in  the  winter  dairy 
course,  103  general  agricultural  students  registered  for  elective  courses 
offered  in  the  Department. 

Following  the  regular  twelve-weeks  winter  course  a  special  course  was 
given  in  the  making  of  fancy  cheese  and  ice  cream.  The  laboratory  space 
was  not  sufficient  for  the  entire  number  of  students  who  wished  to  take 
this  course,  and  in  consequence  many  were  turned  away.  The  total  num¬ 
ber  of  students  registered  for  this  work  was  27. 

The  one-week  course  for  factory  managers  was  taken  by  7  students. 
While  this  is  not  a  large  registration,  the  Department  felt  that  the  interest 
shown  by  those  who  took  the  course  fully  justified  giving  it.  Nearly  all 
these  men  were  factory  managers,  occup3dng  responsible  positions. 

The  total  number  of  students  taking  short-term  work  in  the  Depart¬ 
ment  was  240,  making  a  grand  total  of  1027  students  registered  in  the 
Department. 

INVESTIGATION 

There  is  no  person  in  the  Department  whose  entire  time  is  allotted  to 
investigation.  The  amount  of  work  that  must  be  devoted  to  teaching 
is  so  great  that  it  is  difficult  for  regular  members  of  the  staff  to  find  time 
for  investigation.  However,  a  considerable  amount  of  such  work  has  been 
done,  and  the  following  subjects  are  now  under  investigation  by  members 
of  the  staff;  the  effect  of  acidity  on  the  keeping  qualities  of  neufch^tel 
cheese;  the  specific  gravity  of  butterfat  in  milk  from  various  sources,  and 
its  effect  on  the  accuracy  of  volumetric  fat  tests  and  on  the  character 
of  butter  produced;  the  effect  of  temperature,  lactic  acid,  and  composition 
on  the  coagulation  of  milk;  the  city  milk  supply;  the  use  of  formulas  in 
connection  with  chemical  analyses  for  determining  the  proportion  of 
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solids  in  condensed  milk  products;  the  effect  of  pasteurization  on  milk; 
the  incorporation  of  moisture  and  salt  in  butter;  the  best  methods  of 
making  cheddar  cheese  from  milk  of  high  acid  content;  the  influence  of 
different  dairy  practices  on  bacteria  counts  in  milk.  It  is  hoped  that  a 
large  proportion  of  these  studies  may  be  completed  for  publication  during 
the  coming  year,  although  some  of  them,  because  of  their  nature,  must 
extend  over  a  longer  period. 

EXTENSION 

The  Department  has  one  extension  instructor,  W.  E.  Ayres.  During 
the  three-months  winter  course  Mr.  Ayres  gives  instruction  at  the  College, 
and  the  remainder  of  his  time  is  spent  in  visiting  the  men  who  have  taken 
the  winter  course,  and  helping  them  with  the  problems  that  arise  after 
they  get  into  commercial  dairy  plants.  Mr.  Ayres  also  gives  aid  to 
dairymen  who  apply  for  it. 

Other  members  of  the  staff  do  -some  extension  work  as  time  permits. 
This  work  consists  in  addressing  dairy  meetings  and  responding  to  requests 
for  aid  in  the  various  lines  of  dairy  work.  During  the  past  year  about 
twenty  talks  on  dairy  subjects  have  been  given  by  members  of  the  Depart¬ 
ment.  It  is  satisfactory  to  note  that  more  and  more  the  dairymen  of  the 
State  are  asking  aid  of  the  Department  in  solving  the  problems  of  their 
business. 

The  Department  exhibited  at  the  State  Fair  and  at  one  or  two  county 
fairs  in  the  past  year. 

The  cow-testing  association  work,  which  has  been  under  way  for  a  num¬ 
ber  of  years,  has  been  continued,  as  has  likewise  the  market  milk  inspec¬ 
tion  work  in  connection  with  the  Ithaca  Board  of  Health.  A  large 
number  of  samples  of  milk  and  other  dairy  products  have  been  examined 
by  the  Department  during  the  past  year.  Both  bacteriological  and 
chemical  analyses  of  these  products  have  been  made.  The  educational 
scoring  of  dairy  products  has  also  been  continued  with  success. 

RECOMMENDATIONS 

The  Department  very  much  needs  more  commodious  and  better 
equipped  quarters  for  carrying  on  its  teaching  and  experimental  work. 
The  present  building  is  in  a  very  poor  state  of  repair,  and,  due  to  the 
rapid  advance  in  dairy  work,  the  equipment  of  the  Department  is  not 
keeping  pace  with  that  of  commercial  plants.  A  complete  outfit  for 
condensing  milk  is  especially  needed. 

W.  A.  STOCKING,  Jr., 

Professor  of  Dairy  Industry. 


DEPARTMENT  OF  ANIMAL  HUSBANDRY 


TEACHING 

The  registration  in  the  Department  of  Animal  Husbandry  for  the 
past  year  was  as  follows:  first  term,  770;  second  term,  524;  winter  course, 
321.  In  addition  there  were  several  students  taking  graduate  work  in 
the  Department. 

INVESTIGATION 

The  investigative  work  of  the  Department  has  been  continued  in  the 
same  general  lines  as  formerly,  and  progress  has  been  made,  particularly 
along  the  lines  of  investigation  into  the  causes  of  contagious  abortion 
and  sterility  in  cows,  the  raising  of  calves,  and  the  economical  production 
of  milk. 

EXTENSION 

The  increase  in  the  staff  of  instruction  available  for  extension  work 
has  materially  aided  the  facilities  of  the  Department  during  the  past 
year.  Professors  Royce  and  Boutelle  have  given  the  instruction  in  the 
extension  schools,  and  a  large  number  of  addresses  have  been  made 
before  farmers’  organizations  of  various  kinds.  In  addition  a  considerable 
amount  of  survey  work  on  the  cost  of  milk  production  has  been  done, 
particularly  in  Wyoming  and  Otsego  Counties. 

H.  H.  WING, 

Professor  of  Animal  Husbandry. 
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DEPARTMENT  OF  POULTRY  HUSBANDRY 


ADMINISTRATION 

The  present  estimated  value  of  the  permanent  and  movable  equipment 
and  facilities  of  the  Department  of  Poultry  Husbandry  is  $153,775.98, 


divided  as  follows: 

Buildings .  $119,467.24 

Stock . . .  3 , 408 . 00 

Equipment  and  appliances .  22,386.40 

Land .  7,775.00 

U  nclassified .  739.34 


Total .  $i53;775-98 


The  livestock  includes  forty-two  varieties  of  fowls,  one  of  geese,  and 
two  of  ducks.  Of  these,  1138  fowls  are  kept  for  instructional  purposes 
and  1095  for  investigative  work,  making  a  total  of  2233  fowls. 

TEACHING 

The  number  of  students  who  have  taken  courses  in  poultry  husbandry 
during  the  year  is  as  follows:  graduate  students,  15;  regular  and  special 
students,  290;  winter-course  students,  38;  total,  343. 

EXTENSION 

During  the  year  eleven  persons  have  been  engaged  to  some  degree  in 
extension  work,  three  of  whom  have  devoted  all  their  time  to  this  work. 

The  specific  extension  projects  which  have  been  carried  on  during  the 
year  are  as  follows: 

1.  A  postal  card  survey,  by  which  1827  persons  have  now  furnished 
information  to  the  Department  in  regard  to  their  poultry  enterprises. 

2.  A  poultry  farm  business  organization  survey,  which  now  includes 
the  surveys  of  nearly  one  hundred  farms. 

3.  A  pedigree  breeding  and  breed-testing  project,  which  has  been 
carried  on  with  ten  flocks  of  fowls  —  the  same  number  as  in  previous 
years. 

4.  Cooperative  poultry  marketing.  Under  this  project  the  Ithaca 
Poultry  Producers’  Association  has  been  continued  successfully. 

5.  Cooperation  with  rural  schools,  conducted  in  cooperation  with  the 
Department  of  Rural  Education,  In  this  work  fifty-eight  lectures  have 
been  given  during  the  year. 
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6.  Demonstration  schools.  The  Department  has  rendered  assistance, 
in  cooperation  with  the  Department  of  Extension  Teaching,  in  giving 
45  demonstrations  and  113  lectures,  and  staging  22  educational  exhibits. 

7.  The  certified  poultry  farm  extension  project.  This  project  has 
worked  out  satisfactorily  during  this,  the  first  year  of  the  experiment. 
It  should  be  extended  to  other  sections  of  the  State. 


The  usual  cooperation  has  been  carried  on  with  the  New  York  State 
Fair  Commission,  poultry  associations,  the  New  York  State  Department 
of  Agriculture,  farm  bureau  managers,  Y.  M.  C.  A.  secretaries,  granges, 
and  other  organizations.  The  following  summary  shows  the  nature  and 
extent  of  poultry  extension  activities: 

Totals 


Lectures . 

General .  108 

Extension  schools .  113 

Farmers’  institutes .  ii 

Granges .  8 

Rural  schools .  58 

Poultry  shows  and  associations .  47 

Demonstrations . 

General .  40 

Poultry  shows .  21 

Extension  schools . .  45 

Exhibits . 

Fairs .  i  (5  days) 

Poultry  shows .  12  (67  days) 

Y.  M.  C.  A.’s .  5  (12  days) 

Extension  schools .  22  (78  days) 

Farmers’  Week .  2(7  days) 

Farm  trains .  35(i4  days) 

Farm  visits . 


Number  of  fowls  selected  for  breeding  stock 
Attendance  at  various  meetings . 


345 


106 


77  (183  days) 


197 

13,168 

30,086 


During  the  year  19  press  notices  and  9  correspondence  forms  have 
been  prepared  for  distribution. 

The  correspondence  for  the  year  includes  8384  typewritten  letters  and 
922  form  letters,  making  a  total  of  9306. 


INVESTIGATION 

During  the  year  fifteen  investigative  projects  have  been  carried  on, 
as  follows;  inheritance  of  fecundity;  inheritance  of  egg  characters; 
inheritance  of  constitutional  vigor;  physical  characters  indicating  con¬ 
stitutional  vigor;  in-and-in  breeding;  the  effect  of  accumulative  selection 
on  certain  external  characters ;  cross  breeding  with  reference  to  inheritance 
of  plumage  coloration;  relation  of  type  to  egg  production;  relation  of 
color  of  ear  lobe  to  color  of  eggshell;  constitutional  vigor  as  influenced 
by  natural  versus  artificial  incubation;  factors  influencing  mating  beha\dor; 
influence  of  rations  having  different  nutritive  ratios  in  the  fattening  of 
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broilers;  the  value  of  sand  as  a  covering  for  concrete  floors  for  henhouses; 
the  efficiency  of  various  types  of  trap  nests;  the  influence  of  turning 
eggs  during  incubation,  on  hatching  and  on  the  development  of 
abnormalities  in  chickens. 


RE  COMMENDATIONS 

The  needs  of  the  Department,  if  it  is  to  maintain  its  standards  and 
meet  the  just  demands  made  on  it  for  instruction,  extension,  and  research, 
require  a  large  increase  in  appropriations  for  salaries,  equipment,  and 
permanent  improvements.  Among  the  urgent  needs  on  the  poultry  farm 
are  three  large  commercial  laying  houses,  fifty  breed  testing  houses, 
and  a  general  service  building;  at  the  instruction  plant  an  incubator 
building,  a  judging  and  exhibition  building,  an  increase  in  the  number 
of  pens  for  fowls  used  for  instructional  purposes,  and  an  aviary  with 
yard  enclosure.  Extensive  improvements  are  needed  also  at  the  poultry 
farm.  These  include  under  drainage,  the  planting  of  fruit  trees  for  shade, 
the  construction  of  fences  and  walks,  an  extension  of  the  water  system, 
and  much-needed  repairs  to  existing  buildings. 

Considerable  new  apparatus  and  equipment  for  research  and  instruction 
should  be  provided,  including  special  apparatus  to  carry  on  fundamental 
research  work  in  poultry  nutrition,  a  computing  machine,  two  new  type¬ 
writers,  photographic  enlargements,  and  models. 

JAMES  E.  RICE, 

Professor  of  Poultry  Husbandry. 


DEPARTMENT  OF  RURAL  ENGINEERING 


TEACHING 

An  earnest  attempt  was  made  in  the  past  year,  in  the  Department  of 
Rural  Engineering,  to  offset  in  some  degree  the  lack  of  adequate  equipment 
in  the  way  of  implements  for  study  in  farm  mechanics,  by  preparing  a  series 
of  special  drawings  to  bring  out  the  most  important  mechanical  features  of 
certain  typical  pieces  of  farm  equipment  such  as  mowers,  harvesters,  binder 
attachments,  and  pumps.  Inexpensive  but  excellent  reproductions  of 
the  drawings  were  distributed  to  all  the  students  and  proved  of  great 
teaching  value.  In  farm  engineering,  new  equipment  of  simple  farm 
levels  made  possible  a  more  logical  development  of  the  work  leading  up 
to  instruction  in  making  complete  surveys  and  maps  to  be  used  for  the 
location  of  drainage  systems  or  buildings.  Owing  to  the  absence  on  sick 
leave  of  the  member  of  the  staff  in  charge  of  the  work  in  farm  structures, 
instruction  in  that  subject  was  not  given,  but  all  members  of  the  Depart¬ 
ment  seized  every  opportunity  to  gather  exact  data  and  photographs 
for  later  use. 

RESEARCH 

The  work  on  the  plow,  reported  a  year  ago  and  since  continued,  is  the 
first  comprehensive  attempt  to  gather  together  a  reasonably  full  line  of 
actual  plow  shapes  developed  by  experiment  by  the  manufacturers  to 
meet  varying  field  conditions ;  then  to  determine  the  types  of  mathematical 
surfaces  to  which  these  shapes  most  closely  conform;  after  that  to  deter¬ 
mine  exactly  what  the  plow  does  with  the  soil  and  why  the  different 
shapes  are  necessary;  and  finally  to  establish  if  possible  some  law  showing 
the  relation  between  the  shape  of  the  plow  and  the  character  of  the  soil 
in  which  it  is  to  work. 

In  rural  sanitation  special  investigations  were  conducted  to  determine 
the  efficacy  of  chemical  precipitation  for  the  treatment  of  wastes  from 
cheese  factories,  and  as  a  result  a  system  was  designed  for  a  creamery 
in  the  State  and  the  plan  is  now  under  consideration  by  the  State  Depart¬ 
ment  of  Health.  The  problem  of  improved  toilet  facilities  for  farm¬ 
houses  with  neither  furnace  heat  nor  water  systems  is  still  being  studied, 
and  a  new  plan  has  been  devised  which  it  is  hoped  will  cheaply  and  effec¬ 
tually  solve  the  problem.  Several  systems  will  be  tested  during  the 
coming  winter. 

The  investigation  of  the  effects  of  drainage  on  muck  soils  was  seriously 
delayed  by  the  destruction  of  all  the  samples  in  the  burning  of  Morse 
Hall,  the  university  chemistry  building. 
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EXTENSION 

The  extension  work  of  the  Department  was  essentially  the  same  in 
character  and  amount  as  in  the  year  preceding. 

RE  COMMENDATIONS 

Funds  are  needed  for  travel  and  for  research.  Rural  engineering  deals 
directly  with  the  practical  engineering  problems  of  the  rural  population 
of  the  State  as  a  whole.  If  the  staff  of  the  Department  is  to  develop  to 
its  highest  usefulness  as  teachers  and  as  aids  to  the  farmers,  the  members 
must  be  enabled  to  get  out  into  the  State  for  purposes  of  study,  so  that 
they  may  keep  in  touch  with  the  problems  that  are  arising  and  with  solu¬ 
tions  that  have  been  accomplished  by  successful  farmers.  For  those 
many  cases  in  which  no  satisfactory  solution  can  be  readily  found,  and  for 
the  determination  of  fundamentally  important  data  and  laws,  research 
must  be  carried  on  if  progress  is  to  be  made,  and  the  Department  needs 
funds  for  this  purpose. 

A  staff  member  for  outside  work  is  now  urgently  needed  for  the  exten¬ 
sion  schools  and  for  presenting  at  general  meetings  the  very  considerable 
amount  of  engineering  material  which  has  been  compiled  and  arranged 
in  suitable  teaching  form  by  the  Department.  A  man  for  this  position 
should  have  an  agreeable  personality,  ability  as  a  speaker,  a  good  ground¬ 
ing  in  engineering  fundamentals,  and,  last  but  not  least,  good  sound 
common  sense  coupled  with  an  intimate  and  practical  knowledge  of  the 
farm  problem  as  a  whole,  especially  as  it  affects  the  degree  to  which  engi¬ 
neering  refinement  is  applicable  to  farming  problems.  The  task  of  finding 
just  the  right  man  is  not  an  easy  one  and  it  cannot  be  effectively  begun 
until  funds  are  made  available. 

A  new  building  for  engineering  is  very  much  needed.  In  his  inaugural 
address  President  Schurman  spoke  of  an  exhibition  of  agricultural  imple¬ 
ments  as  one  of  the  important  parts  of  the  new  State  College  of  Agricul¬ 
ture  which  he  advocated.  In  the  original  buildings  such  a  display  was 
given  quarters,  which  were,  however,  soon  absorbed  for  other  purposes 
by  the  rapid  growth  of  the  College,  and  now  no  exhibit  of  machinery 
other  than  hard- worked  and  scanty  laboratory  apparatus  is  maintained. 
A  display  of  machinery  is  urgently  needed  for  the  teaching  work  of  the 
Department,  for  the  general  education  of  the  student  body  as  a  whole, 
and  as  a  permanent  educational  display  for  the  use  of  the  farmers  of  the 
State.  Such  a  display  would  include  not  only  commercial  implements 
kept  constantly  up  to  date,  but  also  historical  exhibits  showing  develop¬ 
ment  in  so  far  as  it  would  promote  a  full  appreciation  of  present  types. 
In  addition  to  the  machinery  exhibition  space,  this  building  should  con- 
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tain  laboratories  for  classes  in  concrete  construction,  farm  power,  and 
farm  implements,  also  drafting  rooms,  recitation  and  lecture  rooms, 
offices,  locker  rooms,  lavatories,  and  finally  shop  facilities.  It  is  here 
that  a  new  building  should  supply  more  than  the  needs  of  one  Depart¬ 
ment.  At  present  the  plumbers,  steam  fitters,  carpenters,  and  painters 
of  the  College  have  no  adequate  quarters.  The  administration  of  these 
men  is  very  wisely  not  included  in  the  work  of  the  Department  of  Rural 
Engineering.  The  work  that  they  do,  however,  is  engineering,  and  much 
of  it  would  be  of  interest  and  value  to  the  students  in  engineering.  The 
machinery  used  by  these  men  would  be  very  useful  in  connection  with 
regular  classes  in  shopwork,  especially  in  woodworking.  It  would  seem 
highly  desirable,  therefore,  that  a  new  engineering  building  should  be 
arranged  to  include  the  shops  of  the  regular  college  mechanics,  so  that 
engineering  equipment  purchased  by  the  State  might  be  used  to  the 
fullest  advantage.  Inasmuch  as  the  staff  of  this  Department  has  reached 
a  degree  of  development  where  adequate  teaching  facilities  are  urgently 
needed,  and  in  consideration  also  of  the  fact  that  considerable  time  must 
necessarily  be  consumed  in  the  construction  of  a  building  even  after  the 
funds  for  it  are  obtained,  it  is  urgently  recommended  that  if  possible  the 
matter  be  actively  considered  in  the  near  future. 

H.  W.  RILEY, 

Professor  of  Rural  Engineering. 


DEPARTMENT  OF  AGRICULTURAL  CHEMISTRY 


TEACHING 

During  the  past  college  year  564  students  received  instruction  in  twelve 
regular  courses  given. by  the  Department  of  Agricultural  Chemistry, 
and  193  students  were  registered  in  the  winter  course. 

INVESTIGATION 

The  investigation  work  of  the  Department  was  interrupted  by  the 
burning  of  Morse  Hall  on  February  13,  1916.  Several  lines  of  investi¬ 
gation  were  under  way  at  the  time.  All  the  material,  and  nearly  all  the 
equipment,  apparatus,  supplies,  and  memoranda,  were  lost  in  the  fire. 
Owing  to  the  absence  of  facilities  since  that  time,  it  has  not  been  possible 
to  resume  any  investigation  work. 

EXTENSION 

The  Department  has  tried  to  continue  its  policy  of  serving  other  depart¬ 
ments  of  the  College,  and  also  the  people  of  the  State,  by  the  maintenance 
of  a  laboratory  of  agricultural  chemical  analysis.  This  v/ork  was  also 
seriously  affected  by  the  burning  of  Morse  Hall.  Three  hundred  and 
thirteen  samples  were  analyzed  in  the  past  year,  and  the  results  reported. 


These  samples  were  as  follows: 

Soils . 91 

Limestone . 88 

Marl . • .  25 

Rock .  13 

Poison  cases .  5 

Muck .  17 

Feed .  7 

Vinegar .  8 

Evaporated  apples .  9 

Lime .  7 

Miscellaneous . ’  43 


Many  of  these  samples  were  sent  in  by  farm  bureau  managers,  who  seem 
to  appreciate  the  assistance  they  receive.  The  Department  regrets  the 
necessity  of  discontinuing  this  kind  of  work,  but  no  provision  has  been 
made  for  its  continuance. 

GEORGE  W.  CAVANAUGH, 
Professor  of  Agricultural  Chemistry. 
[Ixv] 
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DEPARTMENT  OF  LANDSCAPE  ART 


TEACHING 

In  revising  its  schedule  to  better  relate  its  work  to  the  third  term, 
the  Department  of  Landscape  Art  has  further  opened  its  course  to 
general  election.  In  1914- 15  the  registration  was  162,  of  which  128  were 
general  students  and  34  were  technical  students.  In  the  past  year  the 
total  registration  was  increased  to  446,  of  which  414  were  general  students 
and  32  were  technical  students. 

EXTENSION 

Much  of  the  time  of  the  Department  has  been  taken  up  by  extension 
work.  So  many  calls  have  come  in  from  state  institutions,  village 
improvement  societies,  schools,  and  individuals,  that  the  Department 
has  been  forced  to  limit 'its  attention  mostly  to  state  institutions  and 
improvement  societies,  through  which  the  largest  number  of  persons 
can  be  reached. 

RE  COMMENDATIONS 

The  appointment  of  a  new  man  on  the  staff  to  take  charge  of  extension 
work,  and  possibly  for  the  present  to  do  additional  teaching  in  practical 
landscape  construction,  would  relieve  the  tension  that  now  exists  and 
would  furnish  the  medium  needed  to  enable  the  staff  to  engage  in  valuable 
extension  activities. 

A  special  lecture  fund  should  be  established  which  would  allow  the 
Department  to  bring  representative  men  to  the  College  both  during  the 
regular  terms  and  during  Farmers’  Week.  The  lectures  would  be  open 
to  the  public  and  would  be  of  interest  to  students  in  many  departments. 

The  Department  strongly  urges  the  adoption  of  the  recommendation 
of  the  College  Grounds  Committee  that  a  natural  reservation  and 
arboretum  tract  be  provided  by  setting  aside  for  that  purpose  all  the 
unused  lands  now  lying  in  meadow,  woods,  and  slopes  to  the  north  of 
the  college  campus  from  the  Home  Economics  Building  to  the  Judd’s 
Fall  Road.  This  project  has  been  reported  to  the  Dean  and  by  him 
submitted  to  the  University  Grounds  Committee.  The  tract  in  question 
is  very  accessible  to  the  whole  University,  and  its  preservation  and 
improvement  would  be  greatly  appreciated  by  all  who  are  connected 
with  the  institution. 

Opportunity  for  a  larger  amount  of  study  should  be  given  to  the 
instructing  staff,  for  the  reason  that  the  teaching  of  landscape  work  in 

[  Ixvi  ] 


Department  of  Landscape  Art 


Ixvii 


all  its  phases  is  comparatively  new.  Facilities  are  needed  also  for  the 
collection  of  data  and  good  illustrative  material,  for  both  study  and 


publication. 

E.  GORTON  DAVIS, 

RALPFI  W.  CURTIS, 

Assistant  Professors  of  Landscape  Art. 

N 


DEPARTMENT  OF  DRiWVING 

For  the  past  year  the  registration  in  the  Department  of  Drawing  was 
as  follows:  first  term,  76;  second  term,  89;  total,  165. 

The  Department  of  Drawing  does  no  investigative  work  as  such,  yet 
constant  experiments  are  being  made  in  order  to  determine  the  best 
materials  and  methods  for  graphic  expression  required  by  scientific  students. 

While  this  Department  engages  directly  in  no  extension  work,  it  prepares 
most  of  the  illustrations  for  circulars,  bulletins,  reading  courses,  and 
rural  school  leaflets.  By  making  the  illustrations  as  artistic  as  is  con¬ 
sistent  with  accuracy,  an  indirect  aesthetic  influence  is  exercised  on  the 
taste  of  the  readers  of  these  publications. 

W.  C.  BAKER, 

Professor  of  Drawing. 
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TEACHING 

In  the  past  year  the  program  of  instruction  in  the  Department  of 
Rural  Economy  underwent  one  important  change  which  had  been  con¬ 
templated  for  some  time.  The  elementary  courses  in  rural  economy 
and  rural  social  conditions  were  combined.  The  immediate  cause  for  this 
was  a  request  that  the  general  facts  and  principles  presented  in  these 
courses  be  given  in  one  course  which  would  more  nearly  meet  the  needs 
of  a  larger  number  of  students  and  groups  of  students  than  would  the 
separate  courses.  Accordingly  a  new  course,  entitled  The  Economic 
and  Social  Status  of  the  Rural  Community,  was  given  for  the  first  time. 

Outside  of  the  daily  demands  of  teaching,  the  Department  has  been  more 
than  usually  concerned  with  the  development  of  its  resources  for  advanced 
and  research  work. 

No  session  of*  the  School  for  Leadership  in  Country  Life  was  held. 

INVESTIGATION 

Investigation  based  on  departmental  funds  from  federal  or  state  sources 
is  not  being  carried  on,  as  funds  have  not  been  appropriated. 

EXTENSION 

Extension  work  based  on  departmental  funds  from  federal  or  state 
sources  is  also  at  a  standstill,  due  to  lack  of  appropriations.  The  Depart¬ 
ment’s  correspondence,  however,  has  increased,  without  regard  to  funds. 

RE  COMMENDATIONS 

With  the  passing  of  each  year  the  Department  feels  an  increasing  need 
for  an  enlargement  of  its  staff.  Two  additional  professors,  to  take  more 
immediate  charge  of  the  fields  of  marketing  and  cooperation,  are  needed. 
If  the  Department  is  to  do  its  duty  to  students  and  the  State,  men  should 
now  be  on  the  ground  who  could  spend  the  greater  part  of  the  first  year 
in  getting  acquainted  with  the  State.  In  marketing,  especially,  the 
State,  with  its  great  metropolis,  presents  points  of  contact  with  every 
large  and  small  marketing  problem,  and  the  lack  of  fundamental  knowledge 
on  many  of  these  problems  is  prejudicial  to  student,  producer,  and  con¬ 
sumer  alike.  The  history  of  public  and  private  effort  to  help  solve  the 
marketing  problems  shows  clearly  that  what  is  lacking  is  a  broad  grasp 
of  the  conditions  prevailing,  their  study  in  the  light  of  the  greater  economic 
problems  of  the  country,  and  cautious  suggestion  and  criticism  for  future 
betterment. 
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In  this  future  betterment  cooperation  is  to  play  a  very  important  part, 
and  a  realization  of  the  value  of  this  force  can  come  only  through  an 
intimate  and  constant  contact  with  it  in  all  its  phases  in  the  State  and 
elsewhere.  It  should  be  the  special  field  of  one  man,  in  order  that  the 
State  and  the  students  may  have  a  competent  authority  to  go  to  in  these 
matters.  That  the  development  of  cooperation  in  economic  life  presents 
very  serious  problems  of  conflict  with  existing  conditions  is  all  the  more 
reason  why  an  unbiased  authority  should  be  available  in  the  State  College 
of  Agriculture. 

Mention  has  already  been  made  of  the  work  done  to  develop  the  resources 
of  the  Department  for  advanced  and  graduate  study.  It  has  been 
impossible  to  do  much  for  the  undergraduate  work,  for  the  limited  quarters 
of  the  Department  have  brought  all  such  work  as  material  development 
practically  to  a  standstill.  The  need  for  a  new  building  to  house  this  and 
allied  departments  is  imperative,  and  particularly  so  because  all  these 
departments  are  in  their  infancy  and  their  futirre  is  not  less  important  than 
that  of  the  purely  technical  branches.  , 

The  School  for  Leadership  in  County  Life  should  be  revived,  as  it  is 
the  only  agency  of  its  kind  that  can  do  justice  to  all  the  rural  interests 
of  the  State  by  putting  local  leaders  of  the  rural  community  in  touch 
with  the  whole  agricultural  problem. 

In  considering  the  problem  of  investigation,  the  writer’s  personal  pref¬ 
erence  and  theory  is  that  it  is  better  to  have  all  investigation  go  hand 
in  hand  -with  considerable  teaching  until  the  work  of  the  Department 
is  most  carefully  developed  on  the  instructional  side.  When  that  goal 
is  reached,  the  Department  should  have  the  aid  of  one  or  more  men  ^vith 
a  greater  predilection  for  investigation  than  for  teaching,  to  give  practically 
all  their  time  to  it.  The  United  States  has  probably  not  yet  developed 
men  who  are  safely  to  be  set  at  nothing  but  investigative  work  in  rural 
economy.  This  country  has  neither  the  antecedents,  nor  as  yet  the  atmos¬ 
phere,  to  produce  such  men.  With  this  theory  in  mind,  the  writer  begs 
to  present  a  request  for  funds  to  be  used  in  investigation  by  the  staff. 
For  two  years  a  partially  completed  sur\^ey  of  cooperation  in  this  State 
has  been  laid  aside.  This  should  be  completed  and  made  available,  for 
its  results  are  daily  in  demand. 

Effective  work  in  cooperation  could  be  done  along  extension  lines. 
The  State  Department  of  Agriculture  entered  upon  this  work  but  has 
given  it  up,  and  the  demands  on  this  Department  are  such  that  it  cannot 
begin  to  supply  them. 

The  Department  is  seriously  handicapped  in  its  daily  work  by  the 
reduction  on  its  appropriation  for  current  expenses  for  next  year. 

G.  N.  LAUMAN, 
Professor  of  Rural  Economy. 


DEPARTMENT  OF  RURAL  EDUCATION 


,  TEACHING 

The  Department  of  Rural  Education  has  not  been  able  in  the  past  year 
to  adequately  meet  the  demand  for  instructional  work. 

APPRENTICESHIP  TEACHING 

In  the  past  year  ten  seniors,  who  desired  to  enter  the  field  of  high  school 
teaching,  were  placed  in  high  schools  as  assistants  to  the  regular  teachers 
of  agriculture.  Each  of  these  apprentice  teachers  spent  a  half  year  in 
the  service.  The  results  from  the  standpoint  of  all  concerned  —  the 
State  Department  of  Education,  cooperating  schools,  assistant  teachers, 
and  this  Department  —  have  been  highly  satisfactory. 

DEPARTMENTAL  CHANGES 

The  work  of  this  Department  has  suffered  a  severe  loss  through  the 
death  of  Alice  G.  McCloskey.  Her  long  service  in  the  field,  her  intimate 
acquaintance  with  many  of  the  state  leaders  in  rural  education,  her  funda¬ 
mental  conception  of  education  for  the  open  country,  and  her  whole¬ 
hearted  devotion  to  the  work,  made  it  possible  for  her  to  render  a  great 
service  to  the  cause  of  rural  education  in  the  State. 

The  addition  of  Professor  F.  L.  Griffin  to  the  staff  of  the  Department 
on  February  i,  1916,  has  made  possible  the  following  of  the  Junior  Home 
Project  work  in  a  more  intimate  way  than  was  previously  possible.  The 
interest  in  this  phase  of  the  work  is  good  and  it  promises  to  find  a  place 
in  the  rural  education  of  the  State. 

INVESTIGATION 

The  little  work  that  has  been  done  in  the  field  of  investigation  has 
been  incidental  to  the  work  of  a  graduate  student. 

I 

EXTENSION 

As  in  the  past,  the  extension  work  of  the  Department  has  been  largely 
centered  around  the  Cornell  Rural  School  Leaflet.  The  following  report 
shows  the  widespread  demand  for  this  publication: 


Persons  receiving  the  leaflets: 

Rural  teachers . .  14,532 

City  and  village  teachers .  25,653 
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Training  class  pupils .  i,755 

Training  school  and  normal  school  pupils .  1,250 

Pupils  in  rural  schools .  198,118 


Total .  241,308 

Number  of  copies  distributed: 

Total  rural  teachers  (one-munber) .  14,532 

9017  teachers  who  returned  lists  of  pupils  (three  additional  ' 

numbers) .  27,051 

12 1 1  teachers  who  returned  lists  of  pupils  (one  additional 

number) .  1,211 

City  and  village  teachers  (one  number) .  25 , 653 

Training  class  pupils  (four  numbers) .  7,020 

Training  school  and  normal  school  pupils  (one  number).  .  1,250 

169,489  pupils  (three  niunbers) .  508,467 

28,629  pupils  (one  niunber) . : .  28,629 


Total .  613,813 

/ 


Members  of  the  Department  have  addressed  ninety-two  meetings  on 
rural  education  topics,  in  addition  to  visiting  a  large  number  of  schools 
and  attending  nmnerous  conferences. 

RECOMMENDATIONS 

• 

There  is  urgent  need  for  additional  assistance  in  order  that  the  teaching 
work  of  the  Department  may  be  properly  handled.  Especially  is  this  true 
with  reference  to  the  pedagogical  preparation  of  teachers  of  home  making. 

It  is  unfortunate  that  the  funds  for  the  apprenticeship  system  of  teacher 
training  should  have  been  cut  off  just  as  the  work  was  getting  established. 
Funds  should  be  provided  for  this  work. 

The  Department  has  not  been  able  to  meet  the  demands  for  extension 
work  during  the  past  year  because  of  a  lack  of  funds.  The  appropriation 
for  this  work  should  be  increased. 

GEORGE  A.  WORKS, 
Professor  of  Rural  Education. 


DEPARTMENT  OF  HOME  ECONOMICS 


The  staff  of  the  Department  of  Home  Economics  in  1915-16  comprised 
the  following:  two  heads  of  department,  three  assistant  professors  on  full 
time,  one  assistant  professor  on  part  time,  six  instructors,  five  assistants, 
and  two  student  assistants  on  part  time;  manager  of  cafeteria,  secretary, 
clerk,  bookkeeper,  two  stenographers,  messenger  boy,  two  housekeepers, 
and  one  janitor. 

TEACHING 

The  growth  and  development  of  all  branches  of  the  Department  has 
been  vigorous,  because  of  the  growing  recognition  of  the  value  of  this 
type  of  education  for  women.  The  main  effort  of  the  Department  has 
been  to  invigorate  and  develop  the  work  already  begun,  and  the  results 
attained  warrant  the  belief  that  the  courses  now  offered  are  on  a  good 
educational  basis. 


The  classroom  work  done  by  members  of  the  Department  was  approxi¬ 
mately  as  follows: 


% 

First 

term 

Second 

term 

Winter 

course 

Number  of  courses  given . 

14 

12 

17 

22 

6 

Number  of  lectures  given  each  week . 

II 

Number  of  laboratory  periods  each  week . 

45 

55 

s 

The  approximate  number  of  students  registered  in  the  Department 


was  as  follows: 

Freshmen  specializing  in  home  economics .  66 

Sophomores  specializing  in  home  economics .  54 

Juniors  specializing  in  home  economics .  45 

Seniors  specializing  in  home  economics .  35 

Other  regular  students  taking  some  work  in  the  Department.  ...  50 

Winter-course  students  specializing  in  home  economics .  34 


Total .  284 


Practical  laboratories  for  those  interested  in  the  professional  phases 
of  home  economics  were  afforded  in  the  cafeteria,  the  University  Club, 
the  Forest  Home  Tea  Room,  the  public  schools,  night-school  classes  held 
in  the  Home  Economics  Building,  and  the  City  Hospital. 

A  limited  amount  of  graduate  work  in  home  economics  was  given 
during  the  year. 
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INVESTIGATION 

The  staff  of  the  Department  is  not  large  enough  to  develop  much  work 
in  the  field  of  investigation.  It  is  desired  to  give  every  effort  toward  per¬ 
fecting  the  undergraduate  work  of  the  Department  and  having  it  amply 
supported  before  any  definite  advanced  work  is  undertaken. 

EXTENSION 

/ 

Cornell  Reading  Course  for  the  Farm  Home 

The  purpose  of  the  Cornell  Reading  Course  for  the  Farm  Home  is  to 
carry  instruction  to  farmers  and  farmers’  wives,  as  well  as  others  not 
attending  college,  through  demonstrations,  lectures,  lessons,  and  cor¬ 
respondence,  with  follow-up  work  in  visiting  homes  and  in  the  formation 
of  farmers’  wives’  study  clubs  organized  for  more  extensive  stud}^  of 
subjects  in  home  economics.  Six  lessons  were  issued  during  the  year. 
These  are  listed  on  page  xxvi.  The  number  of  readers  on  October  i, 
1915,  was  43,254,  and  by  June  30,  1916,  it  had  increased  to  49,101. 
The  munber  of  study  clubs  was  126  on  October  i,  1915,  and  182  on 
June  30,  1916.  The  number  of  meetings  attended  by  members  of  the 
staff  outside  of  extension  schools  and  juniol  work  was  300,  and  the  num¬ 
ber  of  addresses  gi^^en  was  460. 

Extension  schools  in  home  economics 

The  purpose  of  the  extension  schools  in  home  economics  is  to  carry 
instruction,  by  mxans  of  schools  of  five  days  with  one  or  two  sessions 
each  day,  to  residents  of  New  York  State  who  are  not  attending  college. 
These  schools  are  held  in  connection  with  extension  schools  in  agriculture 
wherever  both  schools  are  desired.  A  brief  statistical  record  for  the  past 


year  shows  the  following: 

Number  of  schools .  33 

Number  of  lectures  and  demonstrations .  340 

Human  nutrition,  with  demonstrations .  195 

Home  nursing .  10 

vSewing .  13 

Household  management .  57 

House  furnishing .  5 

Sanitation .  2 

Music  in  the  liome . ! . .  i 

C'ontests  Cr  children .  57 


340 
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Number  of  persons  receiving  instruction .  i>992 

Regular  (five  or  ten  lessons  each) .  ijOSo 

Single  admissions .  335 

Visitors .  607 


1,992 

Junior  extension  work 

Junior  extension  work  in  home  economics  consists  of:  (i)  the  organi¬ 
zation  of  a  limited  number  of  home  economics  clubs  in  rural  high  schools 
where  there  is  no  regular  course  in  home  making;  and  (2)  preparing  and 
giving  instruction  in  home  projects  in  foods  and  clothing  to  pupils  in 
the  seventh  and  eighth  grades,  and  to  girls  over  twelve  years  of  age  not 
attending  school.  The  clubs  are  organized  with  the  view  of  developing 
community  interest  in  a  permanent  high  school  course  in  home-making. 
The  projects  are  carried  on  in  cooperation  with  the  State  Department 
of  Education  and  the  Department  of  Rural  Education  at  the  College. 
One  instructor  from  this  Department  is  in  charge  of  the  work. 

In  the  past  year  there  were  126  meetings  of  the  home  efficiency  clubs. 
The  attendance  during  the  period  from  March  i,  1916,  to  June  i,  1916, 
was  3411;  no  attendance  record  was  kept  for  the  time  previous  to  this. 

EQUIPMENT 

The  Department  began  the  year  with  the  addition  of  much-needed 
equipment  in  the  sewing  laboratories,  specially  constructed  sewing  tables, 
lockers,  and  display  cases  having  been  provided. 

Extensive  alterations  have  been  made  in  the  cafeteria,  consisting  of 
additions  built  at  both  ends  of  the  dining-room,  relocations  of  equipment, 
and  several  minor  improvements  in  service  arrangement,  all  of  which 
has  enabled  the  Department  to  handle  more  satisfactorily  the  increasing 
munbers  of  patrons. 

RECOMMENDATIONS 

It  is  recommended  that  the  Department  should  receive  financial  support 
which  shall  enable  it  (i)  to  further  develop  the  work  already  begun, 

(2)  to  add  much-needed  courses  in  the  problems  of  clothing  and  foods, 

(3)  to  cooperate  with  the  Department  of  Rural  Education  in  adding 
courses  in  methods  of  teaching  home  economics,  (4)  to  undertake  work 
in  investigation  in  the  laboratory  and  in  the  field,  (5)  to  extend  farm  home 
extension  work,  (6)  to  increase  the  teaching  force  of  the  Department 
and  to  complete  the  equipment  of  the  building,  and  (7)  to  restore  the 
clerical  staff  to  its  former  status  and  if  possible  to  increase  it. 

FLORA  ROSE, 

MARTHA  VAN  RENSSELAER, 
Professors  of  Home  Economics. 


DEPARTMENT  OF  METEOROLOGY 


The  general  work  of  the  Department  of  Meteorology  during  the  year 
was  carried  on  in  cooperation  with  the  United  States  Weather  Bureau 
in  much  the  same  manner  as  heretofore,  the  telegraphic  reports  and 
climatological  data  collected  by  the  Weather  Bureau  being  made  use  of 
in  applying  the  principles  of  meteorology  studied  in  the  classroom. 

In  the  matter  of  teaching,  a  somewhat  radical  change  was  inaugurated 
at  the  beginning  of  the  year.  Instead  of  offering  the  general  course  in 
meteorology  in  the  second  term  only,  as  heretofore,  it  was  given  in  both 
the  first  and  the  second  term.  The  work  was  strengthened  further  by 
the  addition  of  one  laboratory  period  a  week.  The  giving  of  the  work 
in  two  terms  reduced  the  size  of  the  classes  to  reasonable  proportions, 
as  was  anticipated,  and  made  the  teaching  much  more  effective. 

WILFORD  M.  WILSON. 

Professor  of  Meteorology. 
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EXTENT  OF  THE  WORK 

On  June  30,  1916,  there  were  36  farm  bureaus  organized  in  as  many 
counties  in  the  State.  Since  the  preceding  report  five  counties  have  been 
added  to  the  list,  beginning  work  on  the  following  dates :  Albany  County, 
January  i ;  Tioga  County,  February  2 1 ;  Essex  County,  March  9 ;  Schoharie 
County,  April  i;  Warren  County,  April  20.  The  farm  bureau  organi¬ 
zation  now  serves  between  70  and  75  per  cent  of  the  farms  in  the  State. 

ORGANIZATION 

Considerable  progress  has  been  made  during  the  year  in  the  organization 
of  the  farm  bureau  work  in  the  various  counties  to  more  adequately  meet 
the  situations  prevailing.  The  following  table  shows  the  growth  in  the 
number  of  associations  and  in  membership  for  the  past  two  years.  Detailed 
figures  are  given  in  Farm  Bureau  Circular  8,  which  is  included  in  Part  II 
of  this  report. 


March  i, 
1914 

January  i, 

1915 

July  I, 
1915 

January  i, 
1916 

June  30, 
1916 

Number  of  counties  or¬ 
ganized*  . 

18 

2,620 

145 

23 

(22)  5.557 
252 

29 

(28)  8 , 769 

313 

31 

(30)9.995 

333 

36 

(35)  12,184 
348 

Total  membership . 

Average  membership . 

*  In  Chautauqua  County  a  farm  bureau  is  organized,  but  it  has  no  association  membership.  The 
figures  for  total  and  average  membership  on  and  after  January  i,  1915,  therefore,  are  for  one  less  county 
than  the  number  given  as  being  organized. 


Not  only  has  the  number  of  organizations  increased,  but  also  the 
general  efficiency  of  the  associations  is  much  greater.  The  percentage  of 
farm  operators  who  were  members  of  the  associations  on  January  i, 
1915,  was  4.2.  This  had  increased  to  7.5  a  year  later,  and  at  present 
it  is  8.3. 

Two  hundred  and  sixty-three  selected  men  now  constitute  the  36 
executive  committees  having  local  management  of  the  farm  bureau  organi¬ 
zation  and  controlling  the  business  affairs  of  the  association.  About 
1600  advisory  committeemen  (an  increase  over  690  since  January  i, 
1915)  supplement  the  work  of  the  executive  committees  in  their  respective 
localities  by  acting  as  local  representatives  of  the  bureau.  The  functions 
of  the  members  of  the  advisory  committee  are  exceedingly  important. 
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They  stand  for  the  interests  of  the  bureau  in  their  communities  and  for 
the  interests  of  each  community  in  the  bureau.  These  community 
committees  meet  both  to  formulate  a  county  agricultural  program  and  to 
adapt  the  projects  of  the  bureau  to  the  community’s  needs. 

FINANCES 

The  farm  bureaus  are  cooperatively  supported  in  the  various  counties 
by  appropriations  of  the  local  boards  of  supervisors,  averaging  nearly 
$1719  per  county;  by  membership  fees,  about  $398  per  county;  by  mis¬ 
cellaneous  contributions,  about  $655  per  county;  and  by  $600  contributed 
by  the  State  and  an  equal  amount  contributed  by  the  Federal  Govern¬ 
ment.  The  average  per  county  from  all  these  sources  for  the  calendar 
year  1916  is  $4062.92. 

The  expenses  of  the  bureaus  are  chiefly  for  salaries  of  managers  and 
stenographers,  traveling  expenses,  automobile  maintenance,  office  main¬ 
tenance,  printing,  and  miscellaneous  costs,  including  equipment.  In  the 
calendar  year  1916  these  amounted  to  $3950  per  county. 

PROGRAMS  AND  PROJECTS 

In  the  early  winter  of  1915-16  a  call  for  the  placing  of  the  work  of  the 
farm  bureaus  in  New  York  State  on  a  project  basis  was  sent  out  from 
the  central  office.  As  a  result  of  this  call  a  total  of  148  projects  were 
drawn  in  30  counties,  about  135  of  which  were  in  written  form. 

These  projects  fell  into  eleven  principal  groups,  as  follows  (the  figures 
following  each  refer  to  the  number  of  counties  taking  it  up) :  farm 
management,  19;  lime,  12  (5  combining  lime  with  acid  phosphate); 
boys’  and  girls’  club  work,  9;  animal  husbandry,  18;  meadow  improve¬ 
ment  and  fertilization,  9;  potato  culture,  10;  orchard  management,  15; 
growth  of  legumes,  13;  corn  variety  tests,  6;  farm  bureau  organization,  6; 
miscellaneous,  31,  including  4  in  the  control  of  oat  smut  and  2  in  drainage. 

In  October  and  November,  1915,  thirty  program  meetings  were  arranged 
in  the  various  counties.  The  entire  advisory  councils,  together  with  the 
executive  committees  and  any  other  specially  interested  persons,  were 
invited  to  these  meetings,  at  which  either  the  director  or  the  assistant 
director  was  present  and  explained  the  plan  in  detail  by  means  of  charts. 
Seven  hundred  and  forty  farmers,  practically  all  leaders  in  their  com¬ 
munities,  attended  the  meetings.  This  was  an  average  of  25  per  county, 
the  variation  being  from  6  to  65.  As  there  are  approximately  1400 
members  of  the  advisory  councils  and  executive  committees  in  these 
counties,  it  will  be  seen  that  practically  50  per  cent  of  these  men  attended 
the  meetings.  This  percentage  would  probably  have  been  75  if  the 
meetings  had  been  held  a  month  later,  for  October  was  a  busy  harvest 
month  for  farmers. 
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The  farmers  present  at  these  meetings  were  asked  to  select,  by  means 
of  charts,  those  problems  that  they  felt  to  be  limiting  factors  in  their 
respective  counties.  Great  interest  was  manifested  in  these  discussions, 
and  as  a  result  of  them  the  most  important  problems  in  each  county 
were  agreed  upon. 

In  these  discussions  the  farm  bureau  manager  himself  took  little  or  no 
part.  As  soon  as  the  problems  were  formulated  and  a  program  was 
recommended  by  the  advisory  council,  the  whole  was  then  presented 
to  the  executive  committee  of  the  farm  bureau  association  for  discussion 
and  approval.  At  the  time  of  this  presentation,  the  opinion  of  the  farm 
bureau  manager  was  asked  and  taken  into  consideration.  The  dis¬ 
cussion  of  the  executive  committee  as  to  the  definite  program  that  should 
be  adopted  in  the  county  was  based  on  three  things:  (i)  the  recommenda¬ 
tions  of  the  advisory  council;  (2)  the  recommendations  of  the  county 
manager;  and  (3)  the  practicability  of  the  program  as  determined  by 
financial  resources,  available  time,  and  available  assistance  from  the 
central  office  and  the  extension  division  of  the  College. 

As  a  result  of  this  plan  of  organization,  and  the  execution  of  the  plan, 
the  following  results  have  been  accomplished: 

1.  Projects  have  been  drawn  in  every  county,  based  on  the  program 
adopted  by  the  committee  on  the  recommendations  of  the  advisory  council, 
which  is  fully  representative  of  the  agricultural  interests  of  the  county. 
Farmers  have  taken  their  full  share  of  responsibility  for  the  character 
of  the  work  to  be  done  in  the  county. 

2.  All  extension  and  other  agricultural  development  work  in  a  county 
has  been  closely  correlated  with  the  farm  bureau  work  and  made  a  part 
of  the  means  of  carrying  out  the  program  adopted  by  the  people  of  the 
county. 

3.  The  whole  plan  has  had  the -final  approval  of  all  interested  parties, 
and  has  become  a  working  agreement  for  each  individual  county,  linking 
up  the  agricultural  forces  of  the  Federal  Government,  the  State  Depart¬ 
ment  of  Agriculture,  and  the  College  of  Agriculture,  with  the  local  agencies 
in  the  county.  The  ideas  and  the  facts  set  forth  in  this  plan  have  been 
utilized  in  farm  bureau  work  and  in  extension  work  throughout  the  State. 

MEANS  OF  CARRYING  OUT  PROJECTS 

There  are  four  principal  means  of  carrying  out  the  projects  as  planned. 
These  are: 

I.  Winter  meetings. —  It  is  purposed  to  arrange  for  at  least  one  winter 
meeting  in  each  community  in  the  county,  or  as  many  meetings  as  is 
possible,  with  a  view  of  presenting  farm  bureau  organization  and  work 
and  interesting  persons  in  that  locality  in  taking  part  in  the  work  for 
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their  own  benefit.  A  total  of  2968  such  meetings  in  31  counties,  or  an 
average  of  96  per  county,  were  held  during  the  year  ending  on  January 
I,  1916.  These  served  nearly  75  per  cent  of  the  communities  in  the 
counties.  The  total  attendance  at  these  meetings  was  162,076,  which 
is  an  average  of  5228  per  county  and  55  per  meeting. 

2.  Field  tests. — ^At  the  winter  meetings,  cooperators  were  engaged  to 
carry  on  the  field  test  work.  A  total  of  3874  farmers  in  30  counties  were 
engaged,  mostly  voluntarily,  as  cooperators.  This  is  an  average  of  129 
per  county.  A  small  proportion  of  these  cooperators  failed  to  carry  out 
the  tests  as  planned,  but  about  80  per  cent  of  the  tests  were  carried  through 
successfully. 

3.  Demonstration  meetings. —  As  the  work  in  the  field  tests  matured, 
demonstration  meetings  were  held  wherever  possible  on  the  test  plots 
and  farmers  of  the  neighborhood  were  invited  in  to  see  the  results.  A  total 
of  833  field  meetings  in  29  counties  were  attended  by  20,542  persons. 
In  addition  to  these,  210  livestock  demonstrations  in  23  counties  were 
attended  by  6498  persons,  making  a  total  of  1043  demonstration  meetings 
attended  by  27,040  persons.  This  is  38  meetings  and  990  persons  in 
attendance  per  county.  In  addition  to  these,  there  were  39  automobile 
excursions  participated  in  by  2792  persons,  who  made  personal  inspection 
of  the  results  of  the  work  on  the  field  tests. 

4.  Personal  work. — •  In  carrying  out  the  above  work  and  in  giving 
miscellaneous  assistance  in  other  directions,  11,895  farmers  were  visited 
on  their  farms,  a  total  of  19,782  farm  visits  being  made.  The  number 
of  persons  who  called  at  the  offices  of  the  bureaus  was  15,628,  while  the 
managers  spent  25.6  per  cent  of  their  time  in  the  offices  and  74.4  per 
cent  in  the  field  in  carrying  out  the  work.  Exhibits  were  also  made  at 
county  fairs,  and  results  of  the  work  were  shown  by  window  displays 
and  by  other  means. 

MISCELLANEOUS  WORK 

The  bureau  managers  assisted  in  the  organization  of  52  auxiliary  farmers’ 
organizations  with  a  total  of  2022  members.  These  included  poultry, 
breeders’,  cow  testing,  potato,  and  buying  and  selling  associations.  Besides 
these  the  school  authorities  were  assisted  in  the  organization  of  60  boys’ 
and  girls’  clubs  with  1514  members. 

During  the  year  1625  farm  management  surveys  were  taken,  263 
farmers  were  interested  in  keeping  farm  accounts,  and  444  farmers  were 
aided  in  obtaining  farm  labor.  Assistance  was  given  to  seven,  cooperative 
organizations,  which  did  a  total  business  of  $266,868.49  at  an  estimated 
saving  of  $23,115. 

Activities  of  the  central  office. —  The  director  and  the  assistant  director 
spent  300J  days  in  the  office  and  310J  days  in  the  field.  One  hundred 
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and  forty-seven  meetings,  attended  by  7880  persons,  were  addressed. 
In  pursuance  of  the  work,  44,585  miles  were  traveled  and  3846  letters 
were  written.  Each  of  the  31  counties  in  operation  during  the  calendar 
year  1915  was  visited  three  times  on  an  average,  seven  individual 
conferences  were  held  with  the  managers,  and  an  average  of  6.2  days 
were  spent  in  each  county.  One  hundred  and  eighteen  days  were  spent 
in  the  field  visiting  counties  not  having  farm  bureaus,  and  in  other  outside 
trips. 

State-wide  campaign. —  An  example  of  the  possibilities  of  working 
together  through  the  farm  bureau  organization  may  be  seen  in  the  results 
obtained  in  a  state-wide  campaign  for  the  control  of  smut  in  oats,  under 
the  leadership  of  Professor  M.  F.  Barms,  of  the  Department  of  Plant 
Pathology  at  Cornell  University.  In  this  campaign  709  demonstrations 
were  held  by  the  farm  bureaus  and  attended  by  8909  farmers.  The 
College  provided  4011  display  posters  and  distributed  33,657  leaflets. 
Eighty  window  displays  jvere  made  and  1035  news  letters  sent  out.  A 
total  of  5945  farmers,  or  5  per  cent  of  all  those  in  the  counties,  were 
pledged  to  treat  their  oats  for  smut.  These  men  planted  81,230  acres, 
which  was  10  per  cent  of  the  total  area  sown  with  oats  in  the  farm  bureau 
counties.  As  an  indication  of  the  value  of  this  work,  it  was  shown  by 
the  signed  pledge  cards  that  of  the  total  number  pledged  to  treat  their 
seed  in  1916  only  19  per  cent  had  treated  seed  in  1915. 

M.  C.  BURRITT, 

Director  of  Farm  Bureaus. 
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TEACHING 

Three  courses  in  extension  teaching  were  given  in  1915-16  for 
regular  students  in  the  College  of  Agriculture,  and  one  course  for  winter 
students.  The  enrollment  was  328,  as  compared  with  272  for  the  pre¬ 
ceding  year.  The  various  competitions  in  public  speaking  were  interesting 
and  well  contested.  The  speakers  in  these  contests  were  coached  by 
members  of  the  departmental  staff, 

EXTENSION 

The  extension  work  managed  by  the  Department  of  Extension  Teaching 
in  1915-16  was  grouped  under  the  following  projects:  Farmers’  Week; 
farm  demonstration  schools;  field  demonstrations;  reading-course  clubs; 
lecture  courses;  demonstrations  and  individual  lectures  by  members  of  the 
college  staff  at  community  meetings  and  agricultural  assemblies  — 
such  as  the  grange,  agricultural  and  horticultural  clubs,  farmers’  and 
teachers’  institutes,  and  dairymen’s  and  poultrymen’s  associations  —  and 
at  schools,  churches,  farmers’  picnics,  and  the  like.  One  trip  with  two 
demonstration  cars  was  managed.  Because  of  the  change  in  date  of 
the  fiscal  year  there  are  no  fair  exhibits  to  be  reported.  Attendance 
at  the  vaiious  meetings  and  demonstrations  was  as  follows:  Farmers’ 
Week,  4548;  farm  demonstration  schools,  1977;  individual  meetings  and 
demonstrations  39,712;  farm  demonstration  car,  2122;  total,  48,359. 
There  were  15,980  letters  received  by  the  Department,  and  15,372  letters 
were  sent  out. 

Farmers'  Week 

The  ninth  annual  Farmers’  Week  was  held  at  the  College  February 
7  to  12.  The  revised  figures  for  attendance  show  that  3548  persons 
actually  registered,  but  it  is  estimated  that  probably  one  thousand  persons 
went  to  the  various  demonstrations,  exhibits,  and  lectures  in  which  they 
were  interested  without  the  formality  of  registering  at  the  central  bureau. 
This  is  the  largest  attendance  recorded  at  any  Farmers’  Week  held  at 
the  College.  All  but  three  counties  in  the  State  were  represented,  and 
there  were  also  visitors  from  twenty-two  other  States,  the  District  of 
Col-umbia,  Canada,  Japan,  and  South  Africa.  Sixty-nine  per  cent  of 
those  who  registered  were  men  and  thirty-one  per  cent  were  women, 
a  ratio  which  corresponds  exactly  with  that  of  the  preceding  year. 

The  program  did  not  differ  materially  in  character  from  that  of  the 
preceding  year,  but  the  crowds  were  managed  more  easily  and  with  less 
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congestion  and  confusion.  Particularly  was  this  true  at  the  Home 
Economics  cafeteria,  where  special  facilities  were  provided  for  accommo¬ 
dating  a  large  number  of  people. 

There  were  held  during  the  week  256  lectures,  35  demonstrations,  ii 
competitions  and  contests,  52  round-table  discussions  and  conferences, 
38  laboratory  courses,  and  12  entertainments  and  banquets.  There  were 
58  lecturers  from  outside  the  College  and  10  conventions  of  agricultural 
associations.  Exhibits  were  prepared  by  19  of  the  college  departments. 

Motion  pictures  were  exhibited  at  various  hours  each  day  in  Bailey 
Hall.  This  served  a  useful  purpose  as  a  resting  period  for  many  persons, 
and  also  helped  to  relieve  the  congestion  at  the  various  eating  places 
during  the  noon  hour.  The  pictures  were  largely  educational  in  character 
and  proved  to  be  a  very  acceptable  feature  of  the  entertainment. 


Farm  demonstration  schools 


Fifty-nine  farm  demonstration  schools  were  held,  as  compared  with 
47  in  the  preceding  year.  The  following  summarized  statement  shows 
a  comparison  between  the  schools  held  in  19 14-15  and  those  held  in  the 
past  year : 


Number  of  schools  held . 

Counties  reached . 

Total  enrollment . 

Average  enrollment . 

Largest  enrollment . 

Smallest  enrollment . 

Highest  percentage  of  attendance . 

Average  attendance  per  session . 

Average  number  of  instructors . 

Length  of  school  season  (weeks) . 

Average  number  of  schools  per  week .  .  . 
Total  expense  of  schools  (exclusive  of 

salaries) . 

Total  fees  paid  in . 

Cost  of  schools  to  College . 

Average  cost  per  school . 

Average  cost  per  student . 


1915-16 

59 

33 

I;977 

33.4 
66 

9 

92.9 

22 .4 
2.8 

15 

3-9 

$3 , 681 . 66 
$1,945.00 
$1,736.66 
$29.43 
$0.87 


19 I 4-1 5 

47 

26 

1,741 

37 

63 

20 

25-4 

2.9 

15 

3-2 

$3,346.90 
$i ,655.00 
$i ,691 . 90 

$35-99 

$o»97 


From  this  statement  it  will  be  seen  that,  while  the  total  enrollment 
was  larger  in  1915-16  than  in  19 14-15,  the  average  enrollment  was  some¬ 
what  less,  due  partly,  no  doubt,  to  the  very  severe  winter  and  the  almost 
impassable  condition’  of  the  highways;  the  average  cost  of  conducting 
schools,  however,  was  reduced  about  $6  per  school  and  10  cents  per  student. 
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In  practically  all  of  the  schools  an  attempt  was  made  to  give  definite 
and  direct  application  of  the  school  instruction  to  local  conditions,  and  to 
provide  for  systematic  year-round  study.  In  the  first  place,  the  programs 
were  arranged  to  fit  the  program  plan  of  conducting  farm  bureau  work  wher¬ 
ever  this  could  be  done  without  sacrifice  to  local  interests ;  in  the  second 
place,  an  attempt  was  made  to  arrange  for  summer  follow-up  demon¬ 
strations  on  the  farms  of  students  attending  the  schools,  these  demon¬ 
strations  to  be  conducted  under  the  general  supervision  of  the  school 
instructors  working  through  the  farm  bureau  managers.  *  Farm  bureau 
managers  attended  at  least  the  closing  session  of  nearly  every  school  and 
cooperated  with  the  school  conductor  in  arranging  for  such  follow-up  work. 

The  principal  innovation  in  the  past  season  has  been  the  special  schools 
in  fruit  growing  and  in  poultry,  of  which  there  have  been  four  of  the 
former  and  two  of  the  latter.  Also  an  attempt  has  been  made  to  meet, 
through  the  demonstration  schools,  a  pressing  need  for  definite  information 
on  the  effective  business  organization  of  dairy  farms,  by  means  of  courses 
in  dairy  farm  management  having  for  their  aim  the  setting  forth  of  ways 
and  means  for  decreasing  the  cost  of  production,  transportation,  and 
marketing  of  dairy  products. 

Still  closer  cooperative  relations  between  the  College  and  the  State 
Department  of  Agriculture  have  been  effected,  in  part  through  the  holding 
of  joint  conferences  in  the  several  counties,  in  which  representatives  of 
the  College  and  of  the  State  Department  of  Agriculture,  and  the  farm 
bureau  manager,  met  persons  chosen  to  represent  the  various  localities 
in  the  county  desiring  schools  or  institutes.  As  a  result  of  this  new  plan, 
except  in  rare  cases,  both  a  school  and  an  institute  are  not  held  in  any 
one  community  the  same  season. 

In  arranging  for  schools  and  institutes,  dependence  is  largely  placed 
on  the  judgment  of  the  farm  bureau  manager,  who  also  functions  in  the 
making  of  local  preliminary  arrangements,  usually  by  appointing  a  com¬ 
mittee  of  interested  persons  to  attend  to  the  details. 

While  the  demonstration  schools  have  been  designed  primarily  to  meet 
the  needs  of  communities  rather  more  advanced  than  the  average,  an 
effort  has  been  made  toward  a  wider  distribution  of  this  type  of  extension 
work  and  a  constructive  program  of  consecutive  effort  in  the  less  progres¬ 
sive  sections.  Present  facilities,  however,  permit  only  a  small  increase 
over  the  number  of  schools  held  the  past  season. 

Demonstration  cars 

As  part  of  the  state-wide  propaganda  to  encourage  the  treatment  of 
seed  oats  for  smut,  two  demonstration  cars  were  fitted  up  and  run  over 
the  lines  of  the  New  York  Central  Railroad  in  Lewis,  Jefferson, 
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St.  Lawrence,  and  Franklin  Counties.  One  of  the  cars  was  equipped 
with  moving  pictures  illustrating  features  in  the  oat  smut  campaign, 
while  the  other  was  supplied  with  seed  oats,  a  fanning  mill,  and  other  facili¬ 
ties  for  demonstrating  the  treatment  for  the  disease. 

Stops  were  made  at  43  places,  and  2122  persons  visited  the  cars  and  saw 
the  demonstrations.  The  average  attendance  was  49.  Dr.  M.  F.  Barrus 
and  E.  F.  Hopkins  were  in  charge  of  the  enterprise  for  the  College. 


Cornell  Reading  Course  for  the  Farm 

The  registration  in  the  Cornell  Reading  Course  for  the  Farm  shows  an 
increase  during  the  year  from  12,984  to  20,560.  This  increase  of  7576 
is  greater  by  almost  500  than  the  increase  during  the  preceding  twelve 
months.  The  present  registration  of  over  20,500  has  been  obtained  within 
five  years  of  the  establishment  of  the  reading  course.  The  following  table 
shows  the  enrollment  for  the  past  four  years: 


Year 

1912- 13 

1913- 14 

1914- 15 

1915- 16 


Enrollment 
3^884 
5,877 
12 ,984 
20,560 


At  the  suggestion  of  the  Director  of  Farmers’  Institutes  of  the  State 
Department  of  Agriculture,  reading-course  lessons  treating  subjects  on 
institute  programs  were  sent  in  the  past  year  to  practically  every  farmers’ 
institute  held  in  the  State. 

An  advanced  reading  course  in  poultry  has  been  added  to  the  advanced 
reading  courses  in  fruit  growing  and  vegetable  gardening  organized  in  the 
preceding  year.  This  course  is  conducted  by  means  of  six  sets  of  questions 
relating  to  Experiment  Station  Bulletin  353,  The  Interior  Quality  of 
Market  Eggs.  These  six  lessons  comprise  over  225  questions.  Two 
hundred  and  forty-five  persons  have  enrolled  in  the  advanced  reading 
course  in  poultry  in  the  few  months  that  it  has  been  available. 

The  number  of  Cornell  study  clubs  for  the  farm  shows  an  increase 
over  previous  years.  Twenty-three  new  clubs  have  organized  and  eight 
clubs  established  last  year  have  reported,  making  the  total  number  of 
clubs  cooperating  thirty-one.  Arrangements  have  been  made  wherever 
possible  for  visits  from  a  college  representative  in  connection  with  the 
regular  extension  work.  This  personal  contact  has  encouraged  the  clubs 
and  has  brought  the  College  and  the  local  communities  closer  together. 
Lectures  by  college  representatives  have  been  arranged  at  eighteen  meet¬ 
ings,  and  one  picnic  for  study  clubs  in  the  neighborhood  of  Ithaca  has  been 
held  at  the  College. 
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RECOAIMENDATIONS 

In  this  report  a  review  has  been  given  of  the  work  done  on  the  various 
projects  conducted  by  the  Department  of  Extension  Teaching.  In  general 
the  results  have  been  satisfactory.  There  has  been  progress  in  all  lines 
of  the  work.  The  Department  is  learning  better  what  to  do,  how  to  do  it, 
and  how  to  be  more  economical  in  the  doing. 

But  there  is  yet  much'  to  be  learned  before  the  Department  may  know 
whether  it  is  making  the  best  possible  use  of  its  resources  in  men  and 
women  who  are  highly  trained  for  their  respective  subjects,  in  material 
equipment,  and  in  money  appropriated  from  state  and  federal  sources. 
In  order  to  bring  about  a  more  effective  development  of  all  phases  of  exten¬ 
sion  work  and  to  render  the  greatest  possible  service  to  the  agriculture 
of  New  York  State,  three  things  are  necessary:  (i)  a  better  knowledge 
of  the  agriculture  of  the  State;  (2)  a  better  coordination  of  the  extension 
activities  of  the  College;  and  (3)  better  facilities  and  increased  funds  to 
carry  on  the  work  that  the  College  should  do. 

1.  A  better  knowledge  of  New  York  agriculture, —  The  Cornell  and 
Geneva  Experiment  Stations  have  made  many  investigations  and  have 
determined  satisfactorily  what  recommendations  to  make  with  reference 
to  the  best  agricultural  practices  so  far  as  conditions  in  the  vicinity  of 
Ithaca  and  Geneva  are  concerned.  But  there  yet  remains  much  to  be 
done  before  recommendations  can  be  made  for  all  the  leading  soil  types, 
crops,  and  climatic  conditions  in  the  State.  Surveys  must  be  made, 
experiments  need  to  be  conducted,  and  much  other  work  of  a  local  nature 
is  necessary,  before  the  College  of  Agriculture  or  any  other  institution 
in  the  State  can  give  sound  advice  for  all  parts  of  the  State.  Much  of 
this  work  is  neither  extension  work  nor  research  work.  It  is  experimental 
in  so  far  as  it  deals  with  the  local  application  of  principles  developed 
by  careful  research  work.  It  is  not  a  function  of  the  farm  bureaus,  which 
will  have  all  they  can  do,  and  all  they  ought  to  do,  to  conduct  demon¬ 
strations  and  to  recommend  specific  practices,  without  conducting  experi¬ 
ments.  It  is  work  which  needs  to  be  done  but  for  which  funds  are  not 
now  specifically  provided.  It  is  a  kind  of  work  for  which  federal  research 
funds  cannot  legitimately  be  used,  nor  does  it  come  mthin  the  limits 
prescribed  by  the  Smith-Lever  extension  act.  It  should  be  provided 
for  by  state  funds,  appropriated  under  such  conditions  that  there  would 
be  the  greatest  freedom  of  action  without  the  raising  of  embarrassing 
questions  as  to  whether  it  is  on  the  borderland  of  research  work  on  the 
one  hand  or  of  extension  work  on  the  other. 

2.  Coordination  of  extension  activities. —  The  College  is  engaged  in  many 
different  extension  enterprises,  all  of  them  important  but  many  of  them 
without  the  most  effective  coordination.  As  regards  the  work  done  by 
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the  subject-matter  departments  in  cooperation  with  the  Department  of 
Extension  Teaching,  there  is,  on  the  one  hand,  overlapping  between  several 
departments,  and  on  the  other  hand,  important  work  to  which  no  depart¬ 
ment  is  giving  attention.  There  needs  to  be  concerted  study  on  the  part 
of  all  departments  in  order  that  the  whole  field  may  be  covered,  and 
covered  but  once.  And,  finally,  there  should  be  an  agreement  as  to  the 
major  projects  to  be  undertaken  each  year,  so  that  there  may  be  effective 
team  work  as  between  all  the  extension  forces  of  the  State  — ■  the  subject- 
matter  departments,  the  Department  of  Extension  Teaching  of  the  College, 
the  farm  bureaus,  and  the  State  Department  of  Agriculture  —  to  do 
effectively  one  or  two  things  of  state-wide  importance  each  year. 

3.  Funds. —  There  have  been  no  state  funds  during  the  past  year 
for  doing  the  kind  of  experimental  work  mentioned  in  these  recommenda¬ 
tions,  and  the  funds  for  extension  work  have  been  far  from  adequate. 
The  conditions  during  the  ensuing  year  will  be  much  worse,  partly  because 
of  a  considerable  reduction  in  the  state  funds  for  extension  work,  and 
partly  because  those  funds  are  so  circumscribed  by  new  state  regulations 
as  to  make  it  difficult  to  do  effective  work.  There  is  need  of  concerted 
action  on  the  part  of  the  college  authorities  and  all  the  friends  of  the 
College,  to  provide  the  institution  with  liberal  funds  to  do  not  only  the 
work  it  is  under  obligation  to  carry  out  in  cooperation  with  the  United 
States  Department  of  Agriculture,  but  also  the  experimental  work  out 
over  the  State,  and  other  types  of  extension  work  than  those  provided 
for  by  the  joint  agreement  between  the  College  and  the  States  Relations 
Service. 

D.  J.  CROSBY, 

Professor  of  Extension  Teachings  and  Acting  Head  of  Department. 
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RESOLUTION  PROVIDING  FOR  THE  FEDERAL  PUBLICATION  AND 
DISTRIBUTION  OF  SOIL  SURVEY  REPORTS 


[Public  Resolution  —  No.  9] 

JOINT  RESOLUTION  amending  public  resolution  numbered  eight,  Fifty-sixth  Congress, 
second  session,  approved  February  twenty-third,  nineteen  hundred  and  one,  “providing  for 
the  printing  annually  of  the  report  on  field  operations  of  the  Division  of  Soils,  Department  of 
Agriculture.” 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  public  resolution  numbered  eight,  Fifty-sixth  Congress,  second 
session,  approved  February  twenty-third,  nineteen  hundred  and  one,  be  amended  by 
striking  out  all  after  the  resolving  clause  and  inserting  in  lieu  thereof  the  following: 

That  there  shall  be  printed  ten  thousand  five  hundred  copies  of  the  report  on  field 
operations  of  the  Division  of  Soils,  Department  of  Agriculture,  of  which  one  thousand 
five  hundred  copies  shall  be  for  use  of  the  Senate,  three  thousand  copies  for  the  use  of 
the  House  of  Representatives,  and  six  thousand  copies  for  the  use  of  the  Department 
of  Agriculture:  Provided,  That  in  addition  to  the  number  of  copies  above  pro\’1ded  for 
there  shall  be  printed,  as  soon  as  the  manuscript  can  be  prepared,  with  the  necessary 
maps  and  illustrations  to  accompany  it,  a  report  on  each  area  surveyed,  in  the  form  of 
advance  sheets  bound  in  paper  covers,  of  which  five  hundred  copies  shall  be  for  the  use 
of  each  Senator  from  the  State,  two  thousand  copies  for  the  use  of  each  Representative 
for  the  Congressional  district  or  districts  in  which  the  survey  is  made,  and  one  thousand 
copies  for  the  use  of  the  Department  of  Agriculture. 

Approved,  March  14,  1904. 

[On  July  1,  1901,  the  Division  of  Soils  was  reorganized  as  the.Bureau  of  Soils.] 


EXPLANATORY  STATEMENT 

The  subjoined  is  a  report  on  the  Soil  Survey  of  Oneida  County,  accompanied  by  two 
large-scale  maps  in  colors  showing  the  distribution  of  the  several  types  of  soil  recognized 
and  described.  This  survey  was  made  by  E.  T.  Maxon  and  M.  Earl  Carr,  representing 
the  Bureau  of  Soils  of  the  United  States  Department  of  Agriculture,  and  E.  H.  Stevens, 
representing  the  Department  of  Soil  Technology  of  this  College.  The  work  was  done 
in  cooperation  with  the  United  States  Bureau  of  Soils,  of  which  Milton  WTiitney  is  Chief, 
Curtis  F.  Marbut  is  in  charge  of  Soil  Survey,  and  W.  E.  McLendon  is  Inspector  of  the 
Northern  Division.  A  limited  edition  of  this  report  is  published  by  the  United  States 
Department  of  Agriculture  as  a  separate  from  the  Field  Operations  of  the  Bureau  of 
Soils,  but  this  College  has  none  of  these  reports  for  distribution. 

BEVERLY  T.  GALLOWAY, 

Director. 
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SOIL  SURVEY  OF  ONEIDA  COUNTY,  NEW  YORK 

By  E.  T.  MAXON  and  M.  EARL  CARR,  of  the  U.  S.  Department  of  Agricul¬ 
ture,  and  E.  H.  STEVENS,  of  the  New  York  State  College  of  Agriculture 

DESCRIPTION  OF  THE  AREA 

Oneida  County,  New  York,  is  just  northeast  of  the  central  part  of 
the  State.  It  has  an  area  of  1,226  square  miles,  or  784,640  acres.  It 
is  bounded  on  the  north  by  Oswego  and  Lewis  Counties,  on  the  east 
by  Herkimer  County,  on  the  south  by  Madison  County,  and  on  the 
west  by  Madison  and  Oswego  Counties.  West  Canada  Creek  forms 
an  irregular  boundary  between  Oneida  County  and  Herkimer  County 
for  a  distance  of  nearly  18  miles,  from  a  point  a  little  north  of  the 
village  of  Poland  northward.  On  the  west  the  boundary  line  follows 
Oneida  Creek,  which  rises  in  the  northern  part  of  Stockbridge  Town  * 
and  flows  northwestward  into  Oneida  Lake.  From  the  mouth  of  this 
creek  the  boundary  follows  the  south  shore  of  the  lake  to  a  point 
about  1  mile  west  of  the  village  of  Lake- 
port,  extending  thence  across  the  lake  to  the 
southwest  corner  of  the  town  of  Vienna. 

The  topographic  features  of  Oneida 
County  are  varied,  the  elevation  ranging 
from  about  370  feet  to  over  1,940  feet 
above  sea  level.  The  lowest  part  of  the 
county  is  near  Oneida  Lake,  while  the 
highest  points  are  at  Tassel  Hill,  1,944  feet  fig.i— sketch  map  showing  location 
above  sea  level,  in  the  southeastern  part  york^  oneida  county  area,  New 

of  Marshall  Town,  in  the  southern  part  of 

the  county,  and  at  Penn  Mountain,  1 ,806  feet  above  sea  level,  in  the 
northern  part  of  Steuben  Town,  in  the  northern  part  of  the  county. 

The  upland  regions  of  the  county  are  divided  by  an  old  lake-bed 
plain  and  river  valley.  The  former  is  a  part  of  the  old  glacial  Lake 
Iroquois,  which  where  it  enters  the  county  from  the  west  is  about  9 
miles  wide.  This  gradually  narrows  until  at  Rome  it  merges  into  the 
old  glacial  river  channel,  about  1  mile  in  width.  This  channel  is  now 
occupied  by  the  Mohawk  River,  which  flows  in  a  southeasterly  direc¬ 
tion,  leaving  Oneida  County  near  Utica. 

Extending  from  each  side  of  this  old  lake-bed  plain  into  the  upland 
regions  are  several  comparatively  narrow  valleys.  These  are  trav¬ 
ersed  by  small  streams,  the  most  important  of  which  are  Oneida, 
Oriskany,  and  Sauquoit  Creeks,  extending  southward,  and  Wood  and 


^  The  “town”  in  New  York  State  is  synonymous  with  the  “township”  of  other  parts  of  the  country. 
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Fish  Creeks,  and  the  Mohawk  Biver  and  Ninemile  Creek  and  their 
branches,  extending  northward. 

The  topography  of  the  uplands,  including  the  high,  broad  hills  and 
narrow  valleys,  shows  the  results  of  glacial  action  on  the  old  plateau. 
In  the  northern  part  of  the  county  in  particular  the  streams  have  often 
cut  through  the  soft  underlying  shale  formations,  leaving  almost 
perpendicular  shale  ravines.  Along  the  Black  River  and  to  the  east 
is  a  region  characterized  by  high  sandy  terraces,  backed  by  the  rough, 
rugged  foothills  of  the  Adirondack  Mountains. 

The  drainage  of  the  northwestern  part  of  the  county  reaches  the 
Atlantic  Ocean  through  Oneida  Lake  and  its  outlet,  while  that  of 
the  northeastern  part  finds  the  same  outlet  through  the  Black  River. 
The  southwestern  corner  is  drained  through  the  Chenango  and 
Susquehanna  Rivers,  and  the  southeastern  part  by  the  West  Branch 
of  Unadilla  River,  a  tributary  of  the  Susquehanna.  The  central  part 
of  the  county  is  drained  by  the  Mohawk  and  Hudson  Rivers. 

The  drainage  of  a  small  group  of  lakes  in  the  extreme  northeastern 
part  of  the  county.  Otter,  Long,  White,  and  Round  Lakes  and  Round 
Pond,  flows  ultimately  into  the  Black  River.  Several  reservoirs, 
already  constructed  or  in  course  of  construction,  serve  as  feeders  for 
canals.  These  are  located  at  Forestport,  Delta,  and  Hinckley. 

This  county  was  visited  at  an  early  date  by  white  explorers,  owing 
to  the  easy  means  of  transportation  afforded  by  the  Mohawk  River. 
There  is  evidence  that  a  small  carry’’  betw^een  the  Mohawk  River 
and  Wood  Creek,  the  only  route  of  transportation  between  New  York 
and  Osw’ego  on  Lake  Ontario,  was  used  for  some  time  prior  to  1705, 
for  the  carriage  of  goods  and  persons. 

The  first  permanent  w^hite  settlement  within  the  region  of  the 
present  Oneida  County  w^as  made  at  Whitestown  in  1784.  Subse¬ 
quently  settlers  from  sections  to  the  east  and  from  the  New  England 
States  entered  the  county,  and  nearly  all  these  pioneers  at  once 
cleared  land  and  engaged  in  agriculture.  The  abundant  water  power 
encouraged  the  erection  of  grist  mills,  and  distilleries,  tanneries,  and 
asheries  w^ere  operated. 

.The  growth  of  the  county  in  population  has  been  rapid.  In  a 
census  compiled  in  1790,  the  population  of  Whitestown,  which  at 
that  time  included  almost  all  of  central  and  western  New  York,  is 
reported  as  1,891.  The  present  boundaries  of  Oneida  County  were 
established  in  1816.  Four  years  later  the  first  census  obtained  after 
the  establishment  of  the  county  reports  the  population  as  50,997.  In 
1855  there  were  107,749  people  in  the  county.  Then  followed  the 
Civil  War,  during  which  period  there  was  practically  no  increase  in 
the  population,  but  since  that  time  the  population  has  steadily  ii^- 
creased.  In  the  census  of  1910  it  is  given  as  154,157. 
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Utica  and  Rome  are  the  only  cities  in  the  county,  with  a  population 
of  74,419  and  20,497,  respectively.  Other  important  towns  areWhites- 
boro,  with  a  population  of  2,375;  Camden,  with  2,170;  Boonville,  1,794; 
Waterville,  1,410;  Clinton,  1,236;  and  New  Hartford,  with  1,195. 

Transportation  facilities,  both  by  rail  and  by  canal,  are  of  the  best. 
The  railroads,  of  which  there  are  several,  maintain  excellent  schedules, 
while  a  number  of  canals  attract  freight  by  their  low  rates.  j 

Cheap  and  convenient  transportation  is  also  furnished  by  electri/3 
trains  over  the  West  Shore  Railroad  from  Syracuse  to  Utica  and  over 
an  electric  line  from  Little  Falls  to  Rome. 

Excellent  markets  are  available  for  all  products  of  Oneida  County. 
Only  a  little  over  one-fourth  of  the  population  is  engaged  in  agri¬ 
culture,  and  the  result  is  that  there  is  a  strong  local  demand  for 
agricultural  products,  while  the  large  cities  to  the  west  and  the 
markets  of  New  York  are  within  easy  reach. 

CLIMATE 

The  climate  of  Oneida  County  is  characterized  by  a  wide  range  in 
temperatures  between  the  summer  and  winter  seasons.  The  sum¬ 
mers  are  generally  warm,  with  short  periods  of  extreme  heat,  while 
the  winters,  of  4  or  5  months  duration,  are  cold,  and  heavy  snows 
are  common. 

There  is  a  marked  difference  between  the  climate  of  the  lowlands 
and  that  of  the  uplands,  due  mainly  to  the  differences  in  elevation. 
The  lowlands  have  a  higher  temperature  throughout  the  year,  while 
the  uplands  receive  a  greater  quantity  of  snow,  especially  in  the 
northern  part  of  the  county. 

At  the  Weather  Bureau  station  at  Rome,  in  the  east  central  part 
of  the  county,  at  an  elevation  of  470  feet  above  sea  level,  the  mean 
annual  temperature  is  reported  as  46°  F.  The  highest  temperature 
recorded  at  this  station  is  97°  F.  and  the  lowest  is  — 22°  F.  The 
temperature  for  the  summer  months  averages  68°  F.  July  is  nor¬ 
mally  the  hottest  month.  The  average  temperature  for  the  winter 
is  22°  F.,  and  for  the  spring  and  fall  44°  F.  and  48°  F.,  respectively. 

The  precipitation  is  quite  evenly  distributed  throughout  the  year, 
though  periods  of  excessive  rainfall  or  of  drought  sometimes  occur. 
The  mean  annual  precipitation  is  reported  by  the  Rome  station  as 
about  48  inches.  The  rainfall  is  heaviest  during  the  summer  months, 
averaging  nearly  14  inches.  For  the  winter,  spring,  and  fall  it  aver¬ 
ages  between  11  and  12  inches.  This  county  lies  partly  within  the 
region  of  greatest  rainfall  of  New  York  State.  The  snowfall  occurs 
during  the  months  of  December,  January,  February,  and  March.  For 
the  three  winter  months  the  average  total  dejith  is  reported  as  66.2 
inches.  The  snowfall  is  heaviest  in  Decernber  and  January. 
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The  average  date  of  the  last  killing  frost  in  the  spring  is  May  10, 
according  to  the  records  of  the  Kome  station,  and  of  the  first  in  the 
fall  September  30.  The  latest  date  of  killing  frost  in  the  spring  is 
Jime  7,  and  the  earhest  date  recorded  in  the  fall  is  September  1. 
There  is  a  normal  growing  season  of  about  143  days. 

The  table  below,  compiled  from  the  records  of  the  Weather  Bureau 
station  at  Rome,  gives  the  normal  monthly,  seasonal,  and  annual 
temperature  and  precipitation  at  that  point,  and  these  figures  are 
fairly  representative  of  the  general  climatic  conditions  throughout 
Oneida  County: 


Normal  monthly,  seasonal,  and  annual  tem'perature  and  'precipitation  at  Rome 


Month 

Temperature 

Precipitation 

Mean 

Absolute 

maximum 

Absolute 

minimum 

Mean 

Total 
amount 
for  the 
driest 
year 

Total 
amount 
for  the 
wettest 
year 

Snow, 

average 

depth 

^F. 

Inches 

Inches 

Inches 

Inches 

December . 

25 

67 

-19 

4.2 

4.2 

4.0 

26.2 

January . 

21 

64 

-22 

3.4 

1.9 

5.7 

16.7 

February . 

21 

55 

-20 

3.7 

2.9 

4.8 

23.3 

Winter . 

22 

11.3 

9.0 

14.5 

66.2 

March . . 

30 

75 

-14 

4.5 

0.9 

4.0 

4.0 

April . 

45 

86 

15 

2.8 

2.6 

4.0 

T. 

May . 

57 

95 

24 

4.0 

2.6 

7.0 

0.0 

Spring . 

44 

11.3 

6.1 

15.0 

4.0 

June . 

66 

97 

31 

4.5 

2.0 

6.6 

0.0 

July . 

70 

97 

42 

4.8 

3.4 

3.2 

0.0 

August . 

67 

94 

41 

4.3 

3.5 

5.7 

0.0 

Summer . 

68 

13.6 

8.9 

15.5 

0.0 

September . 

60 

91 

30 

3.8 

2.5 

8.6 

0.0 

October . 

49 

84 

20 

3.5 

2.0 

7.3 

T. 

November . 

36 

68 

0 

4.4 

4.3 

6.0 

Fall . 

48 

11.7 

8.8 

21.9 

Year . 

46 

97 

-22 

47.9 

32.8 

66.9 

AGRICULTURE 

In  Oneida  County  agriculture  was  first  practiced  by  the  aborigines, 
who  cultivated  small  patches  which  were  devoted  mainly  to  corn  and 
apples.  The  early  settlers  cleared  more  extensive  areas,  and  grew 
corn,  wheat,  and  a  few  vegetables.  Corn  and  wheat  were  the  staple 
crops,  and  gristmills  were  established  along  the  streams.  Subse¬ 
quently  oats  became  an  important  crop.  Large  quantities  of  potash 
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salts  were  obtained  in  asheries  from  the  ashes  of  the  timber  which 
was  cut  and  burned  as  the  land  was  cleared.  Distilleries,  sawmills, 
woolen  mills,  and  tanneries  were  also  important  factors  in  the  early 
development  of  the  county.  Hops  were  first  grown  about  1820. 
This  crop  steadily  increased  in  importance,  and  at  present  the  vicinity 
of  Water ville  is  recognized  as  one  of  the  leading  hop-growing  districts 
of  the  United  States. 

The  1880  census  reports  the  total  area  of  improved  farm  land  as 
541,628  acres,  or  approximately  72  per  cent  of  the  total  area  of  the 
county.  At  that  time  5,406  acres  were  devoted  to  wheat,  and  a 
total  yield  of  89,958  bushels  is  reported.  The  wheat  crop  is  now  of 
relatively  little  importance.  The  1910  census  reports  a  total  of  555 
acres  in  wheat,  with  a  production  of  14,384  bushels.  A  total  of 
160,569  acres  was  used  for  hay  land  in  1880,  while  the  census  of  1910 
reports  an  area  of  178,203  acres  in  hay  and  forage  crops,  with  a  total 
production  of  321,802  tons  of  hay.  In  the  1880  census  oats  are  re¬ 
ported  on  31,664  acres,  with  a  yield  of  1,092,675  bushels.  The 
production  of  oats  has  gradually  decreased,  in  1910  the  production 
being  721,449  bushels  harvested  from  26,006  acres.  In  1880  com  is 
reported  on  19,622  acres,  producing  630,432  bushels.  A  total  of 
10,341  acres  was  devoted  to  com  in  1909,  with  a  yield  of  402,688 
bushels.  During  this  same  30-year  period  the  area  devoted  to  rye, 
buckwheat,  and  barley  has  decreased  markedly — barley  from  2,741 
acres  to  896  acres,  buckwheat  from  4,125  to  2,613  acres,  and  rye  from 
1,446  to  423  acres.  Irish  potatoes  were  grown  on  11,847  acres  in 
1879,  with  a  production  of  1,237,213  bushels,  and  on  8,721  acres  in 
1909,  with  a  production  of  1,192,575  bushels.  Beans  are  reported  on 
172  acres  and  peas  on  98  acres  in  the  1910  census,  and  a  total  of  8,715 
acres  is  devoted  to  the  production  of  other  vegetables.  Hops  occupied 
2,504  acres,  with  a  total  yield  of  1,804,878  pounds.  The  value  of 
fruits  and  nuts  produced  in  Oneida  County  in  1909  is  reported  as 
$183,607.  In  1909,  6,487  pounds  of  maple  sugar  and  21,948  gallons 
of  maple  sirup  were  produced  in  this  county. 

According  to  the  1910  census  there  is  a  total  of  690,431  acres,  or 
86.3  percent  of  the  total  area  of  the  coimty,  in  farms,  and  of  this, 
456,642  acres,  or  66.1  percent,  is  improved.  The  average-sized  farm 
contains  approximately  100  acres. 

In  general,  the  agriculture  of  Oneida  County  consists  of  dairying, 
the  production  of  hay,  grain,  some  fruit,  and  hops. 

The  dairy  industry  has  been  important  in  Oneida  Coimty  since  its 
early  settlement.  Before  transportation  facilities  were  highly  de¬ 
veloped  dairying  was  practiced  to  sui)])ly  home  needs  and  a  small 
local  demand.  With  the  opening  of  the  railroads  the  industry  de¬ 
veloped  rapidly,  and  large  quantities  of  cheese  and  butter  were 
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manufactured.  About  1890  the  practice  of  shipping  milk  direct  to 
New  York  City  became  popular.  At  first  the  shipments  were  small, 
but  to-day  the  production  and  handling  of  milk  for  market  receives 
special  attention.  The  great  bulk  of  all  the  milk  produced  in  this 
county  is  now  shipped  to  New  York  City,  where  fair  prices  are  ob¬ 
tained.  When  the  greater  part  of  the  milk  was  made  into  butter 
and  cheese  it  was  produced  mainly  during  the  summer  season,  but 
under  present  conditions  it  is  necessary  that  the  milk  be  produced 
during  every  month  in  the  year.  This  change  affected  the  feeding 
system.  Silos  were  constructed  to  store  ensilage  for  winter  use, 
while  more  attention  was  paid  to  the  production  of  hay  and  fodder, 
and  the  gram  ration  was  increased.  The  stock  was  carefully  housed. 
The  strict  regulations  of  the  boards  of  health  with  respect  to  the  sani¬ 
tation  of  the  barns  have  done  much  to  improve  the  quality  as  well  as 
the  quantity  of  the  milk  shipped  to  the  large  markets.  The  Holstein 
is  the  predominating  breed  in  the  dairy  herds,  some  of  which  include 
registered  stock. 

"  The  value  of  leguminous  crops  for  feed  has  been  more  generally 
recognized  withhi  recent  years.  Since  1900  the  acreage  of  clover  has 
increased  about  200  per  cent  and  of  alfalfa  about  850  per  cent.  The 
extension  of  the  acreage  has  made  possible  the  keeping  of  a  larger 
number  of  cows  arid  the  production  of  an  increased  quantity  of  stable 
manure'  to  return  to  the  soil. 

■'  CaniLihg' factories  for  preserving  peas,  beans,  beets,  com,  tomatoes, 
etc.}  are  located  in  several  towns  in  the  coimty,  and  a  relatively  large 
acreage  is  devoted  to  the  production  of  these  crops.  Formerly  the 
scarcity  of  labor  interfered  with  the  development  of  this  industry, 
but  the  immigration  of  large  numbers  of  foreigners  has  relieved  this 
stringency. 

The  forests  have  had  an  important  part  in  the  development  of 
this  county.  Originally  the  entire  region  was  heavily  forested,  and 
in  order  to  cultivate  the  land  the  early  settlers  cut  and  burned  large 
tracts  with  an  almost  total  loss  of  the  timber.  This  was  often  done 
with  but  little  regard  for  the  future  management  of  the  land.  It  is 
said  that  nearly  one- third  of  the  total  area  of  the  county  consists  of 
land  which  can  never  have  a  permanent  value  Until  it  is  covered 
with  a  properly  regulated  forest.  Such  forestation  would  not  only 
give  these  lands  a  permanent  value,  but  would  afford  protection  to  the 
watersheds  and  help  to  improve  conditions  in  other  parts  of  the  State. 

Crop  adaptation  has  been  recognized  only  in  a  broad  way  by  the 
farmers  of  this  count}^.  Celer}^  and  onions  are  grown  on  a  small 
scale  on  muck,  the  onty  local  type  of  soil  well  suited  to  their  pro¬ 
duction.  The  hill  lands  are  largely  devoted  to  dairying  and  general 
farming.  The  crops  for  the  canning  factories  are  largely  grown  on 
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the  gravelly  loams  and  lighter-textured  soils,  the  best  soils  for  that 
purpose.  Hops  and  alfalfa  are  confined  largely  to  the  calcareous 
Ontario  loam,  from  which  good  yields  are  obtained.  Potatoes  and 
buckwheat  are  grown  to  some  extent  on  soils  of  the  Volusia  and 
Mohawk  series.  The  restriction  of  crops  to  the  soils  best  adapted 
to  their  production  has  never  received  careful  attention,  and  nearly 
all  the  soils  are  used  to  some  extent  for  all  the  crops  commonly  grown 
in  the  region. 

Crop  rotation  is  practiced  more  because  of  convenience  in  farm 
management  than  because  of  its  beneficial  effects  upon  the  soils  and 
the  increase  in  crop  yields.  A  common  rotation  is  corn  one  year, 
oats  one  or  two  years,  followed  by  meadow  for  several  years,  until 
the  sod  runs  out.  The  length  of  time  a  field  is  used  for  hay  produc¬ 
tion  depends  upon  the  soil.  On  the  poorer  lands  the  fields  are  often 
left  in  grass  for  more  than  10  years. 

In  the  southern  part  of  the  county,  or  on  the  better  farms,  scientific 
methods  and  modern  machinery  are  in  use.  Deep  plowing  and 
thorough  cultivation  are  usually  practiced.  In  the  poorer  parts  of 
the  county,  however,  the  soils  are  not  as  a  rule  properly  managed. 
The  barnyard  manure  is  wasted,  the  plowing  is  shallow,  cultivation 
is  inadequate,  and  crop  rotation  is  neglected.  The  farms  are  large 
and  modern  hay  loaders  are  used  to  harvest  the  most  important 
crop,  hay,  which  is  sold. 

These  conditions,  especially  in  the  northern  part  of  the  county, 
can  be  improved  materially  and  even  permanently  by  the  gradual 
substitution  of  a  new  type  of  farming  to  consist  mainly  of  the  raising 
of  livestock.  At  present  the  production  of  hay  is  profitable  in  only 
a  few  cases,  because  of  the  high  cost  of  labor  and  of  the  fertilizers 
which  are  required  to  maintain  the  productiveness  of  the  farms. 
Some  wood  ashes  are  used,  but  the  use  of  lime  is  not  common,  while 
the  turning  under  of  green-manuring  crops  is  seldom  practiced,  and 
only  a  small  quantity  of  manure  or  commercial  fertilizer  is  used. 
The  farms  produce  fair  yields  of  potatoes  and  buckwheat. 

Throughout  Oneida  County  there  is  an  inadequate  supply  of  farm 
labor,  owing  to  the  opportunities  offered  in  the  two  large  manufac¬ 
turing  cities  within  the  county,  and  it  is  necessary  for  the  farmers 
to  plan  their  work  to  meet  this  condition.  Wages  range  from  $25 
to  $40  per  month.  An  expenditure  of  $904,250  for  farm  labor  is 
reported  for  Oneida  County  in  the  1910  census.  In  harvesting  the 
special  crops,  such  as  hops,  peas,  etc.,  the  laborers  employed  are 
mainly  foreigners,  who  are  paid  on  a  basis  of  the  work  actually 
performed. 

About  79  per  cent  of  the  farms  in  Oneida  County  are  operated  by 
the  owners.  Farms  are  usually  rented  on  a  share  basis.  According 
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to  the  custom  prevalent  in  this  section  of  the  State,  the  owner  fur¬ 
nishes  the  land,  one-half  the  seed  and  commercial  fertilizer,  and  part 
of  or  sometimes  all  the  dairy  stock,  and  the  gross  returns  are  divided 
equally. 

The  value  of  farm  lands  varies  wdth  the  location.  The  river  flats 
between  Kome  and  Utica  are  generally  valued  at  over  SI 75  an  acre, 
but  this  is  not  strictly  their  agricultural  value.  Land  in  the  northern 
and  northeastern  part  of  the  county  can  be  purchased  for  SI  to  $20 
an  acre,  while  that  in  the  southern  part  of  the  county  near  Water- 
ville  ranges  in  value  from  $40  to  $75  an  acre.  The  average  value  of 
land  as  given  in  the  census  of  1910  is  $22.77  an  acre,  showing  an 
increase  of  $19.10  an  acre  over  the  value  reported  in  1900. 

There  is  a  general  need  throughout  Oneida  County  for  an  improve¬ 
ment  in  agricultural  conditions.  The  Worth,  Volusia,  and  Mohawk 
soils  in  particular  are  far  below  their  natural  value  and  productiveness. 
This  is  due  primarily  to  poor  management,  resulting  largely  from  the 
scarcity  of  labor.  These  soils,  because  of  their  location  and  surface 
drainage,  are  particularly  suitable  for  dairying  and  stock  raising. 
In  some  places,  both  in  the  hilly  sections  and  in  the  lowlands,  drainage 
is  needed. 

SOILS 

According  to  their  origin  and  mode  of  formation,  the  soils  of 
Oneida  County  fall  into  four  groups,  namely,  glacial  drift  soils, 
residual  soils,  stream  terraces  and  lake-deposited  soils,  and  alluvial 
soils.  The  first  of  these  groups  of  soils  is  closely  related  to  the  second, 
as  is  shown  by  the  rock  fragments  contained  in  this  glacial  drift, 
together  with  the  outcropping  ledges  of  the  parent  formations. 

The  rocks  underlying  Oneida  County  embrace  sixteen  distinct 
divisions  or  formations,  commencing  with  the  Archean  and  ending 
with  the  Devonian. 

The  drift  or  glacio-residual  soils  cover  the  larger  part  of  the 
county.  They  comprise  six  divisions.  The  first  division  in  the  ex¬ 
treme  southern  part  of  the  county  is  the  remains  of  an  old  plateau 
which  was  badly  eroded  to  a  rolling  and  hilly  topography  and  later 
covered  by  a  thin  deposit  of  glacial  till.  This  material  is  relatively 
shallow  and  is  derived  very  largely  from  the  undei’l^dng  formation, 
the  Hamilton  shales  of  the  Devonian  period.  The  soils  resulting 
from  the  shallow  till  of  this  region  are  classed  with  the  Volusia  series, 
which  is  characterized  by  its  light  color  and  poor  agricultural  develop¬ 
ment.  Other  areas  of  the  Volusia  silt  loam  are  developed  on  the 
high  hills  north  of  Utica,  and  extensive  areas  of  the  Volusia  loam 
are  developed  at  lower  elevations  west  of  Utica  and  south  of  Rome. 

Corresponding  in  some  ways  to  the  Volusia  series  as  found  in  the 
southern  part  of  the  county  is  a  region  to  the  northeast  of  Rome, 
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characterized  mainly  by  a  relatively  thin  glacial  mantle.  This  is 
immediately  underlain  by  black,  soft,  thin-bedded,  easily  eroded 
Utica  and  Frankfort  shales.  As  a  result  of  the  ice  sheet  passing 
over  these  formations,  large  quantities  of  the  soft  rocks  were  eroded, 
ground  up,  and  mixed  with  other  glacial  material,  leaving  a  mantle 
of  variable  thickness,  over  which  are  scattered  large  glacial  bowlders, 
carried  down  from  the  Adirondack  mass  to  the  north.  Owing  to  the 
incorporation  of  the  underlying  black  shales,  the  resulting  soils' are 
of  a  darker  color  than  the  Volusia  and  are  classified  as  the  Mohawk 
soils,  or  where  of  nonagricultural  character  as  steep  broken  land. 

A  later  advance  of  the  great  ice  sheet  which  covered  this  entire 
region  left  an  irregular  boundary  in  the  southern  part  of  this  county 
between  the  feebly  glaciated  section  and  a  region  characterized  by  a 
comparatively  thick  till.  There  is  a  marked  difference  between  the 
soils  resulting  from  this  heavy  till  and  the  Volusia  soils,  due  to  the 
underlying  rock  formation.  Local  rocks  have  entered  largely  into 
the  composition  of  these  soils,  as  is  shown  by  the  presence  of  stone 
fragments  and  the  coloration  from  the  red  shales  and  sandstone  of  the 
Salina  and  Medina  formations.  However,  there  is  some  foreign 
material.  Along  the  southern  edge  of  this  deep  till  the  underlying 
rocks  are  the  Hamilton  shales.  The  rock  formations  encountered  to 
the  northward  are  the  Onondaga  limestone,  Oriskany  sandstone, 
Helderberg  limestone  and  water  lime,  Salina  shale  and  limestone, 
Clinton  shale  and  sandstone,  Medina  sandstone,  and  Oneida  con¬ 
glomerate.  These  rocks  all  contribute  largely  to  the  stone  content 
of  the  soil  and  have  a  considerable  influence  on  agricultural  conditions. 
The  soils  overlying  the  limestone  and  those  strongly  influenced  by 
limestone  are  mapped  as  the  Honeoye,  while  those  derived  largely 
from  the  shale  formations,  with  but  little  limestone  influence,  belong 
to  the  Ontario  series. 

The  fourth  division  of  the  glacial  drift  soils  is  represented  by  a  sec¬ 
tion  in  the  northwestern  part  of  the  county.  This  region  was  at  'nne 
time  covered  by  the  great  ice  sheet,  and  it  is  greatly  changed  by  the 
heavy  glaciation.  The  underlying  Medina  and  Oswego  sandstones 
of  the  Hudson  Kiver  formations  have  given  rise  to  soils  distinguished 
by  their  high  rock  content  and  light  texture.  These  soils  belong  to 
the  Worth  series,  although  in  this  section  they  are  more  or  less  dis¬ 
colored  by  the  Medina  sandstone.  ' 

Another  division  of  the  glacial  soils  comprises  an  area  in  the  nortH- 
eastern  part  of  this  county.  The  underlying  rock  formation  is  liihe- 
stone.  As  the  ice  sheet  moved  down  from  the  Adirondack  mass, 
carrying  large  granite  bowlders,  it  gouged  and  broke  into  the  under¬ 
lying  Trenton  limestone,  leaving  a  soil  materiab  of  both  local  and 
foreign  origin,  covered  with  glacial  erratics  Twanging  in  size  from  a 


14  Bulletin  362 

few  pounds  to  hundreds  of  tons.  These  soils  are  mapped  as  the 
Dover  series. 

The  sixth  division  of  the  glacial  drift  soils  is  classified  with  the 
Gloucester  series.  These  soils  occur  in  the  extreme  nort  heastern  part 
of  the  county  on  the  outer  edge  of  the  Adirondack  upland.  While 
this  series  is  of  glacial  origin,  the  soils  are  modified  to  a  large  extent 
by  residual  material  from  the  underlying  met  amorphic  rocks  of 
Archean  age,  and  by  a  soil-forming  material  from  the  same  rocks, 
moved  only  a  short  distance  by  the  action  of  the  glacial  ice. 

The  Lockport  series  includes  soils  which  are  partly  of  glacial  and 
partly  of  residual  origin  and  derived  from  the  red  Salina  shales. 

The  residual  soil  areas  in  Oneida  County  represent  localities  where 
there  is  little  or  no  glacial  material  upon  the  surface,  the  soil  being 
formed  by  the  weathering  of  the  underlying  rocks.  The  F armington 
series,  found  only  in  small  areas,  is  an  example  of  the  work  of  glacial 
and  residual  agencies.  This  series  owes  its  existence  to  the  erosion  of 
most  of  the  overlying  glacial  till  followed  by  the  weathering  down  in 
places  of  the  underlying  flaggy  limestone. 

The  Allis  soils  have  resulted  from  the  disintegration  of  the  soft 
underlying  gray  and  blue  shale  formations,  after  the  scouring  of  the 
underlying  shales  by  the  ice,  leaving  scarcely  any  deposits. 

The  soils  formed  by  water  action  are  of  large  extent.  The  Che¬ 
nango  series  is  composed  of  material  laid  down  as  terraces,  benches, 
outwash  plains,  and  deltas  where  the  material  is  of  sandstone  and  shale 
origin.  The  Dunkirk  series  includes  soils  derived  from  lake-deposited 
material,  occurring  for  the  most  part  in  the  old  glacial  Lake  Iroquois 
plain.  Associated  with  the  Dunkirk  are  the  Clyde  soils,  practically 
all  of  which  were  formed  in  the  Lake  Iroquois  region. 

The  Merrimac  is  another  terrace  series,  including  soils  of  gi'anitic 
origin. 

The  Fox  series  is  composed  of  materials  laid  down  as  terraces  along 
flowing  streams  and  as  outwash  plains  from  the  glacial  front.  This 
series  differs  from  the  Chenango  in  that  it  contains  a  large  percentage 
of  limestone  gravel. 

At  the  time  of  the  second  ice  invasion  a  terminal  moraine  clogged 
the  valleys  of  Sauquoit,  Oriskany,  and  Oneida  Creeks,  in  the  lower 
part  of  the  county,  and  left  as  topographic  features  characteristic 
kames  and  eskers.  These  formations  also  occur  in  the  north  central 
part  of  the  county.  The  material  shows  the  effects  of  having  been 
assorted  by  water,  while  cross  bedding  is  often  in  evidence.  These 
soils,  where  calcareous,  are  classed  with  the  Rodman  series.  The 
Otisville  series  bears  the  same  relation  to  the  Chenango  as  does  the 
Rodman  to  the  Fox.  The  Hinckley  series  includes  rough  terrace 
areas^  kames,  and  eskers  through  the  crystalline  rock  region. 
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The  alluvial  soils  in  this  county  are  of  recent  origin  and  are  added 
to  by  depositions  which  take  place  with  every  overflow  along  the  bot¬ 
toms  of  all  the  present  streams.  The  most,  extensive  development  of 
these  soils  is  along  the  Mohawk  Kiver,  though  the  types  here  are  usu¬ 
ally  darker  in  color  than  in  any  other  place  in  the  county. 

Muck  comprises  an  accumulation  of  decomposed  vegetable  matter 
in  poorly  drained  positions.  It  is  not  extensively  developed  in  this 
coimty. 

Rough  stom^  land  and  steep  broken  land  are  miscellaneous  types 
mapped  upon  the  basis  of  stone  content  and  roughness  of  topography. 

Dunesand  consists  of  small  areas  of  sand  which  are  subject  to  wind 
drifting. 

The  following  table  gives  the  name  and  actual  and  relative  extent 
of  each  soil  type  mapped  in  Oneida  County: 

Areas  of  different  soils 


SoU 

Acres 

Per  cent 

Mohawk  loam . 

115,840 

14.8 

Ontario  loam . . . 

80,960 

J  10.8 

Heavy  phase . 

3, 776 

Worth  stony  loam . 

57,856 

7.4 

Chenango  gravelly  loam . 

41, 216 

■  5.3 

Honeoye  loam . . . . 

40,704 

■■  '  5.2 

Meadow . . . 

37,952 

.  4.8 

Volusia  silt  loam . 

33,280 

4.2 

Worth  stony  fine  sandy  loam. . . 

32, 256 

•'4.1 

Volusia  loam. . . . . 

80,336 

--  3-9 

Mohawk  silt  loam . 

24,  704 

3.1 

Merrimac  fine  sandy  loam . 

23,808 

3.0 

Muck . 

22,528 

2.9 

Otisville  gravelly  fine  sandy 
loam . 

22,016 

2.8 

Dunkirk  fine  sand . 

21, 696 

2.8 

Merrimac  coarse  sandy  loam. . . . 

21, 056 

2.7 

Genesee  silt  loam . 

17,408 

2.2 

Dover  loam . 

14, 272 

1.8 

Gloucester  stony  fine  sandy 
loam . 

13,312 

1.7 

Dunkirk  gravelly  loam . 

11,200 

1.4 

Dover  fine  sandy  loam . 

10, 752 

1.4 

Dunkirk  fine  sandy  loam . 

9,088 

1.1 

Chenango  fine  sand . 

7,680 

1.0 

Otis^ille  fine  sand . 

7,296 

.9 

Hinckley  fine  sandy  loam . 

6,592 

.8 

Steep  broken  land . 

6,400 

.8 

Hinckley  coarse  sandy  loam. . . . 

6,144 

.8 

Fox  gravelly  loam . 

5,696 

.7 

Rodman  gravelly  fine  sandy 
loam . 

4,992 

.6 

Chenango  fine  sandy  loam . 

4, 736 

.6 

Soil 

Acres 

Per  cent 

Dunkirk  clay  loam . . 

4,096 

0.5 

Worth  loam : .  i . 

3,456 

.4 

Dunkirk  loam . . . 

3,328 

.4 

Gloucester  fine  sandy  loam. . . . 

2,944 

.4 

Chenango  shale  loam . . 

2,880 

.4 

Lockport  clay  loam. ; : : . . : . 

2,816 

.4 

Worth  fine  sap^y  loam.,.. . . . 

.  .  2,624. 

.  .  ..s 

Volusia  stony  loam . 

2,560 

.3 

Genesee  silty  clay  loam.  .1 . 

•  2^43^ 

.3 

Rough  stony  land  : . 

1,984 

.3 

Merrimac  gravelly  sandy  loam 

1,920 

.2 

Clyde  fine  ^nd . 

1,856 

.2 

Dover  stony  loam . . . . . 

1,728 

.2 

Chenango  stony  gravelly 
loam . 

1,664 

.2 

Honeoye  stony  loam . 

1,600 

.2 

Merrimac  fine  sand . 

1,472 

.2 

Hinckley  gravelly  fine  sandy 
loam . 

1,472 

.2 

Farmington  loam . 

1,408 

.2 

Dunkirk  sandy  loam . 

1,088 

.1 

Genesee  very  fine  sandy  loam . . 

896 

.1 

Chenango  sandy  loam . 

832 

.1 

Allis  clay  loam . 

768 

.1 

Dunkirk  clay . 

704 

.1 

Chenango  loam . . . , . 

576 

.1 

Volusia  clay  loam . 

576 

.1 

Genesee  shale  loam . 

448 

.1 

Clyde  clay  loam . 

448 

.1 

Dunesand . 

320 

.1 

Allis  silt  loam . 

192 

.1 

Total . 

784,640 

•  ••••••• 
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Ontario  Series 

The  Ontario  soils  are  prevailingly  brown  to  chocolate  brown  in  color, 
the  subsoils  being  lighter  and  in  many  cases  grading  into  yellow. 
Both  soil  and  subsoil  usually  contain  scattered  fragments  of  lime¬ 
stone.  These  soils  are  derived  from  the  weathering  of  the  glacial 
till  of  the  drumlin  region  of  New  York.  The  topography  is  undulat¬ 
ing  to  moderately  hilly,  depending  upon  the  number  and  shape  of  the 
drumlins  within  a  given  area.  Some  of  the  areas  intervening  be¬ 
tween  the  drumloidal  hills  are  rather  flat.  The  series  includes  all 
soils  of  this  color  and  character,  whether  the  topography  is  that  of 
typical  drumlins  or  not.  The  most  important  features  are  the  color 
and  calcareous  nature  of  -the  soil,  the  thickness  of  the  glacial  deposits, 
and  the  undulating  to  rolling  topography.  In  Oneida  County  the 
Ontario  series  is  represented  by  a  single  type,  the  Ontario  loam. 

ONTARIO  LOAM 

The  Ontario  loam  consists  of  a  brown  loam,  about  10  inches  deep, 
underlain  by  a  heavy  loam  to  silty  loam  subsoil,  which  is  slightly 
lighter  in  color,  or  almost  a  yellowish  brown.  In  places  the  soil 
and  subsoil  have  a  reddish  cast  as  the  result  of  the  presence  of  material 
from  the  old  Salina  shales  and  Medina  sandstone,  hut  such  coloration 
is  not  characteristic  of  the  type  as  a  whole  and  has  no  important 
agricultural  significance.  This  type  is  somewhat  calcareous,  although 
the  stone  and  gravel  content  consists  of  little  else  than  shale  and 
sandstone  material.  It  is  comparable  with  the  Honeoye  loam  in 
agricultural  importance,  though  in  nearly  all  cases  it  is.  slightly  less 
productive. 

The  type  occurs  in  a  broad  belt  across  the  southern  part  of  the 
county.  It  occupies  relatively  high,  rolling  hills,  vdth  gentle  slopes 
for  the  most  part,  although  in  the  towns  of  Vernon  and  Verona  the 
topography  is  gently  rolhng.  As  a  whole  the  drainage  is  fair,  due  to 
the  variations  in  elevation.  Tile  underdrainage  could  be  profitably 
used  in  the  more  nearly  level  plains. 

This  soil  is  derived  from  the  weathering  of  glacial  till,  which  as  a 
whole  is  not  so  deep  as  the  glacial  debris  in  the  lower  part  of  this 
county.  A  large  part  of  the  till  of  the  town  of  Rome  owes  its 
origin  to  the  Clinton  and  Sahna  formations,  consisting  of  shales  with 
some  thin-bedded  limestone.  The  type  is  somewhat  calcareous,  but 
not  nearly  as  much  so  as  the  Honeoye  loam. 

.  The  agricultural  conditions  on  the  Ontario  loam  range  from  only 
fair  to  nearly  as  good  as  are  encountered  in  the  county.  Owhig  to 
the  absence  of  limestone,  this  type  is  less  productive  than  the  cal¬ 
careous  soils  immediately  south  of  the  limestone  ledges.  The 
crops  grown  are  corn,  oats,  some  alfalfa,  timothy  hay,  potatoes,  etc. 
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The  liberal  application  of  stable  manure  and  commercial  fertilizers 
results  in  materially  increased  crop  yields.  Corn  produces  10  to  12 
tons  of  ensilage,  oats  35  to  50  bushels,  and  potatoes  100  to  125  bush¬ 
els,  per  acre.  The  type  makes  fairly  good  grass  land,  though  it 
requires  special  treatment  for  the  introduction  of  alfalfa.  Timothy 
yields  an  average  of  about  1 J  tons  of  hay  per  acre  each  year.  'Some 
buckwheat  is  grown,  yielding  25  to  40  bushels  to  the  acre.  A  few 
good  orchards  on  the  more  protected  slopes  receive  good  care  and 
return  fair  yields  of  fruit  of  good  quality.  Dairjdng  is  an  important 
industry  on  this  type. 

The  farm  buildings  on  this  type  are  usually  in  fair  condition.  The 
value  of  the  farms  varies  with  the  location,  condition  of  buildings, 
and  productiveness.  The  average  land  value  ranges  from  $40  to 
$60  an  acre. 

Ontario  loam,  heavy  phase. — The  heavy  phase  of  the  Ontario  loam, 
to  an  average  depth  of  about  10  inches,  consists  of  a  brown  heavy 
loam.  The  soil  grades  into  a  brown  heavy  loam‘,  somewhat  lighter 
in  color  than  the  surface  soil.  The  soil  is  retentive  of  moisture, 
though  not  so  much  so  as  to  prevent  good  cultivation. 

This  phase  is  associated  with  the  typical  Ontario  loam,  and  occurs 
as  small  areas  on  the  hill  slopes  to  the  south,  east,  and  northeast  of 
Farmers  Mills  and  through  the  lower-lying  areas  between  Vernon 
Center  and  Oneida.  Its  topography  is  characteristically  level  to 
very  gently  rolling,  and  the  surface  drainage  moves  slowly. 

The  heavy  phase  of  the  Ontario  loam  is  suited  to  about  the  same 
crops  as  the  main  type.  Grass  does  better  on  this  soil  than  on  the 
lighter-textured  loam.  The  yields  of  root  crops  are  slightly  lower. 
Land  values  are  approximately  the  same,  though  usually  a  little 
higher,  owing  to  the  accessibility  of  areas  of  this  phase  with  respect 
to  shipping  points. 

Honeoye  Series 

The  Honeoye  soils  are  brown.  The  subsoils  are  light  brown  to 
yellowish  brov/n  in  color,  uniformly  oxidized,  and  very  slightly 
heavier  than  the  soils.  The  material  is  of  glacial  till  origin  and  of 
limestone  derivation,  limestone  fragments  being  common  in  the  sub¬ 
soil  of  most  of  the  types.  The  topography  varies  from  rolling  to 
hilly. 

Two  types  of  the  Honeoye  series,  the  stony  loam  and  the  loam,  are 
recognized  in  Oneida  County. 

HONEOYE  STONY  LOAM 

The  Honeoye  stony  loam  consists  of  a  brown  stony  loam  resting 
upon  limestone  bedrock  at  shallow  depths.  Limestone,  mamly  in 
the  form  of  ledges,  outcrops  frequently  throughout  the  type,  and 
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fragments  of  limestone  as  well  as  some  partially  rounded  fragments 
of  shale  are  scattered  over  the  surface  and  mixed  with  the  soil  material. 
Wdiile  in  local  spots  the  soil  is  very  shallow,  usually  bed  rock  is  not 
encountered  within  2  feet  of  the  surface.  In  the  deeper  phases  the 
soil  is  very  much  like  the  Honeoye  loam,  except  that  it  is  somewhat 
more  ’stony.  It  consists  of  a  brown  loam  to  stony  loam  10  to  12 
inches  deep,  underlain  by  a  somewhat  lighter  brown  loam  or  stony 
loam. 

The  principal  occurrence  of  the  type  is  in  small  areas  in  the  southern 
part  of  the  county,  associated  with  the  Honeoye  loam.  Some  of 
these  areas  occur  on  prominent  knolls  or  ridges  and  others  on  slopes 
where,  as  the  result  of  glaciation,  very  little  soil  material  was  left 
over  the  limestone  rock.  It  is  partly  residual,  particularly  in  the 
shallower  phases,  but  whether  residual  or  entirely  glacial  the  material 
is  very  largely  of  limestone  origin  and  is  quite  calcareous. 

On  account  of  the  stony  character  of  this  type  it  is  not  used  to 
any  extent  for  cultivated  crops,  but  nearly  all  of  it  is  cleared  and 
used  for  pasture  land.  The  areas  with  the  deepest  soil  are  the  ones 
usually  cultivated,  and  give  good  yields  of  corn,  oats,  and  hay. 
Alfalfa  thrives  oven  in  the  shallower  phases,  but  the  type  as  a  whole 
is  too  stony  to  be  used  for  this  crop. 

HONEOYE  LOAM .  .  .  •  .  . 

The  surface  soil  of  the  Honeoye  loam  consists  of  a  brown  loam, 
with  an  average  depth  of  about  10  inches.  ‘  The  subsoil  is  a  light 
brown  or  yellowish  brown,  rather  compact  loam.  In  some  places  the 
soil  is  a  light-textured  loam,  but  the  subsoil  is  invarably  a  loam. 
Both  the  soil  and  subsoil  contain  many  angular  and  rounded  rock 
fragments,  mainly  limestone  from  the  near-by  parent  formations. 
Small  quantities  of  shale  and  sandstone  are  also  present. 

The  Honeoye  loam  is  agriculturally  one  of  the  most  important 
soil  types  within  the  county.  It  occurs  as  a  belt  across  the  southern 
part  of  the  county  in  the  towns  of  Augusta,  Marshall,  and  Paris, 
together  with  small  strips  extending  into  the  to^vns  of  Sangerfield 
and  Bridgewater.  The  topography  is  gently  rolling,  with  but  few 
steep  slopes,  although  the  elevation  ranges  from  about  800  to  1,500 
feet  above  sea  level.  As  a  rule  the  natural  drainage  is  adequate, 
though  there  are  a  few  scattered  areas  in  which  artificial  under¬ 
drainage  is  necessary.  The  soil-moisture  conditions  are  good, 
owing  to  the  heavy  subsoil,  so  that  crops  on  this  type,  with  ordinary 
care,  are  not  injured  by  droughts. 

Practically  all  of  this  type  has  been  cleared  and  is  under  cultiva¬ 
tion.  It  is  recognized  as  the  best  farmmg  land  in  the  county.  The 
crops  grown  are  corn,  oats,  alfalfa,  clover,  and  timothy  hay,  pota¬ 
toes,  hops,  sweet  corn,  and  peas  for  canning.  A  very  large  part  of 
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the  hops  produced,  in  the  county  are  grown  on  this  type.  Among 
the  fruits  grown,  apples  receive  the  greatest  attention,  but  they  do 
only  moderately  well,  because  of  the  severe  winters.  Dairying  is 

important  on  practically  every  farm. 

The  Honeoye  loam  where  best  drained  is  well  suited  to  alfalfa, 
which  springs  up  even  when  uncultivated.  The  presence  of  the 
many  limestone  fragments  throughout  the  soil  section  undoubtedly 
has  an  important  influence  on  its  growth.  Nearly  every  farm  has 
at  least  one  field  of  this  legume.  Three  cuttings  are  secured  in  a 
season,  with  an  average  yield  of  3  tons  per  acre.  These  meadows 

remain  for  an  average  of  10  years. 

This  type  was  formerly  the  predominating  wheat  soil  of  the 
county,  but  to-day  the  acreage  is  not  important.  Corn  is  grown 
mamly  for  ensilage,  and  produces  10  to  15  tons  per  acre.  Wliere 
grown  for  the  grain,  yields  of  75  to  80  bushels  per  acre  are  secured. 
Oats  yield  from  40  to  60  bushels  per  acre.  The  potato  crop  is  im¬ 
portant.  The  yields  generally  range  from  125  to  150  bushels  per 
acre  where  modern  methods  are  practiced.  Good  fields  of  timothy 
and  clover  produce  an  average  of  2  tons  of  hay  to  the  acre. 

The  agricultural  conditions  on  this  type  are  far  above  the  average 
for  the  county,  and  are  as  good  as  may  be  found  in  this  section  of 
the  State.  The  farm  buildings  are  kept  in  good  condition.  The 
farms  are  generally  within  easy  hauling  distances  of  shipping  points. 
This  land  is  valued  at  S50  to  $75  an  acre. 

Volusia  Series 

The  soils  of  the  Volusia  series  are  predominantly  light  brown  in 
color,  rangmg  from  gray  to  brown.  The  subsoils  range  from  pale 
yellow  in  the  lighter  members  to  mottled  gray  and  yellow  in  the 
heavier  members  of  the  series.  They  are  derived  from  sandstone 
and  shale  material  of  ice-laid  accumulation,  though  the  layer  is  often 
thm,  the  underlying  parent  shale  and  sandstone  often  occurrmg  at  a 
depth  of  less  than  3  feet.  The  topography  as  a  whole  is  rough,  the 
series  occurruig  mainly  on  the  dissected  plateau  of  southern  New 
York,  Pennsylvania,  and  Ohio.  Four  types  of  the  Volusia  series 
occur  in  Oneida  County,  the  stony  loam,  loam,  silt  loam,  and  clay 
loam. 

VOLUSIA  STONY  LOAM 

The  surface  soil  of  the  Volusia  stony  loam  is  a  light  brown,  loose, 
friable  loam  or  fine  sandy  loam,  with  an  average  depth  of  8  inches. 
The  soil  grades  into  a  lighter-colored  light  stony  loam,  which  in  the 
lower  part  is  almost  yellow  or  pale  yellow.  The  soil  and  subsoil 
contain  both  rounded  gravel  and  angular  sandstone  fragments. 
Usually  these  are  of  small  size,  but  the  quantity  is  sufficiently  great 
to  make  cultivation  more  or  less  difficult. 
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The  type  is  inextensive  in  this  county.  It  occurs  in  the  town  of 
Verona,  near  the  villages  of  Higginsville  and  New  London,  and  west 
of  the  city  of  Home,  in  Rome  Town. 

The  topography  is  nearly  level  to  gently  rolling,  while  the  eleva¬ 
tion  varies  from  about  400  to  450  feet  above  sea  level.  Drainage 
is  fairly  well  developed. 

The  Volusia  stony  loam  owes  its  origin  to  glacial  action  upon 
the  underlying  sandstone  formation,  followed  by  the  deposition 
and  the  subsequent  weathering  in  place  of  a  shallow  mantle  of  till. 
There  are  a  few  foreign  bowlders  scattered  over  the  surface. 

Agriculturally  this  type  is  not  highly  developed.  Wliere  the 
stones  are  less  numerous,  fair  yields  of  corn,  oats,  and  hay  are 
obtained.  Dairying  is  the  main  occupation  and  most  of  the  land 
is  devoted  to  grass  and  pasturage. 

As  a  rule  the  buildings  are  in  poor  condition.  Land  values  range 
from  $30  to  $45  an  acre. 

VOLUSIA  LOAM 

The  soil  of  the  Volusia  loam  consists  of  0  to  10  inches  of  a  brownish 
gray  to  yellowish  brown  silty  loam.  The  subsoil  is  a  loam  to  heavy 
loam,  varying  from  brown  to  gray  or  mottled  gray,  brown,  and  yellow 
in  color.  The  soil  and  subsoil  usually  contain  many  glacial  rock 
fragments  mainly  of  local  derivation.  These  fragments  interfere 
with  cultivation  in  only  a  few  places. 

This  type  occurs  principally  south  of  the  Mohawk  River  in  the 
towns  of  New  Hartford,  Whitestown,  Westmoreland,  and  Rome,  and 
south  of  Wood  Creek  in  the  town  of  Verona.  The  topography  is 
undulating  to  gently  rolling.  Local  areas  are  somewhat  hilly. 
Areas  with  good  surface  slope  are  well  drained,  but  in  the  depressions 
there  is  evidence  of  poor  drainage  conditions. 

Nearly  all  of  the  Volusia  loam  is  cleared,  but  a  large  part  of  the 
cleared  area  is  used  for  pasture.  The  cultivated  areas  are  devoted 
to  the  general  farm  crops  and  the  yields  obtained  are  about  the  same 
as  on  the  Volusia  silt  loam.  Corn  produces  10  to  12  tons  of  ensilage 
per  acre,  oats  about  20  to  30  bushels,  and  hay  from  1  to  1 J  tons  per 
acre.  Dairy  farming  usually  accompanies  the  production  of  these 
crops. 

VOLUSIA  SILT  LOAM 

To  an  average  depth  of  about  7  inches  the  Volusia  silt  loam  is  a 
light  brownish  gray  to  grayish  brown  silt  loam.  The  subsoil  is  a 
yellow  or  pale  yellow  heavy  silt  loam  to  a  depth  of  16  to  24  inches, 
while  below  this  it  is  a  yellow  and  gray  mottled  silt  loam  to  silty 
clay  loam.  Throughout  the  soil  section  there  is  a  high  percentage 
of  flat,  angular  shale  fragments,  together  with  a  few  rounded  gravel. 
In  many  places  the  underlying  shale  formations  are  encountered 
within  the  3-foot  section.  The  type  is  easily  tilled. 
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The  Volusia  silt  loam  occurs  on  the  higher  elevations,  principally 
in  the  towns  of  Marcy,  Deerfield,  New  Hartford,  Sangerfield,  and 
Bridgewater.  It  has  its  most  typical  development  in  the  southern 
part  of  the  county.  The  type  is  characterized  by  a  wide  range  in  ele¬ 
vation  and  local  relief.  Owing  to  this  uneven  topography,  drainage 
is  good,  although  there  are  always  some  local  wet  spots  formed  from 
seepage  from  the  many  springs.  The  soil  is  retentive  of  moisture, 
which  is  often  a  hindrance  to  cultivation  during  the  spring. 

In  the  eastern  part  of  the  county  the  type  is  fairly  productive,  but 
in  the  town  of  Sangerfield  conditions  are  typical  of  the  abandoned 
farm  sections  of  southern  New  York.  Many  of  the  houses  are  unoc¬ 
cupied,  while  the  buildings  are  fast  going  to  ruin.  In  many  places 
the  fields  are  not  even  mowed  for  hay  or  used  for  pasturage,  but  sup¬ 
port  only  a  growth  of  poverty  grass  and  weeds,  with  a  scattered 
growth  of  scrub  timber. 

On  the  better  farms  of  this  type  the  most  profitable  crops  grown 
are  Irish  potatoes,  buckwheat,  hay,  and  oats.  Potatoes  yield  100  to 
225  bushels  per  acre,  buckwheat  25  to  30  bushels  per  acre,  oats  about 
25  bushels  per  acre,  and  hay  about  1  ton  per  acre.  Owing  to  the  dis¬ 
tance  from  shipping  points  this  type  is  best  adapted  to  stock  raising. 

The  poor  condition  of  this  type  is  largely  due  to  the  common  prac¬ 
tice  of  renting  to  tenants  who  sell  off  all  the  hay  they  can  cut.  The 
land  is  left  in  sod  until  the  yields  are  not  worth  harvesting,  when  it 
is  poorly  cultivated  for  a  year  or  two,  before  being  returned  to  meadow. 
Stable  manures  are  not  generally  used,  and  but  little  commercial  fer¬ 
tilizer  is  applied. 

Deeper  and  more  thorough  tillage,  the  addition  of  humus-forming 
matter,  the  growing  of  cover  crops,  and  sy  stematic  crop  rotation,  are 
needed.  Some  areas  can  even  be  reforested  with  profit. 

Farms  upon  this  type  can  be  purchased  for  $6  to  $35  an  acre.  But 
few  farms  change  hands,  and  then  only  the  better  ones.  The  average 
value  of  this  land  is  about  $12  an  acre. 

VOLUSIA  CLAY  LOAM 

The  soil  of  the  Volusia  clay  loam  is  a  light  grayish  brown  or  yellow¬ 
ish  brown  heavy  loam  extending  to  a  depth  of  7  to  10  inches.  The 
subsoil  is  a  yellowish  brown  to  pale  yellow  clay  loam.  Throughout 
the  soil  section  there  is  a  large  quantity  of  local  rock  fragments,  shale 
and  sandstone,  with  some  foreign  glacial  material. 

This  type  is  of  small  extent  in  Oneida  County,  occurring  in  several 
small  bodies  in  the  towns  of  Marcy  and  Deerfield.  The  topography 
is  gently  rolling  to  nearly  level,  and  the  natural  drainage  is  poor. 

The  general  farm  crops  are  grown  upon  this  type,  though  it  is 
devoted  mainly  to  grass  and  to  pasturage,  for  which  it  is  well  adapted. 
The  land  is  valued  at  $20  to  $30  an  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  sam¬ 
ples  of  the  soil  and  subsoil  of  the  Volusia  clay  loam: 


Mechanical  analyses  of  Volusia  clay  loam 


Number 

description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161942 . 

Soil . 

Per  cent 

1.2 

1.8 

Per  cent 

2,6 

3.5 

Per  cent 

3.4 

3.9 

Per  cent 

13.2 

14.8 

Per  cent 

14.7 

15.4 

Per  cent 

43.1 

40.8 

Per  cent 

21.9 

19.6 

161943 . 

Subsoil . 

Mohawk  Series 

The  soils  of  the  Mohawk  series  are  dark  brownish  gray  to  rather 
dark  brown,  and  the  subsoils  are  grayish  brown  or  brownish  gray, 
with  a  slight  tendency  to  mottle  in  some  areas.  The  topography  is 
rolling  to  high  hilly,  and  drainage  is  fairly  well  to  well  established. 
These  soils  are  derived  from  dark  shales,  usually  somewhat  calcareous. 
Their  characteristic  dark  color  is  due  more  to  the  original  dark  color 
of  the  shales  from  which  they  are  derived  than  to  a  high  content  of 
humus.  This  series  is  represented  in  Oneida  County  by  two  types, 
the  Mohawk  loam  and  silt  loam. 

MOHAWK  LOAM 

The  soil  of  the  Mohawk  loam  to  an  average  depth  of  10  inches  is  a 
brown  to  rather  dark  brown  loam.  Tliis  is  underlain  by  a  brown  to 
grayish  brown  loam.  The  soil  is  mellow,  friable,  and  easy  to  work. 
Both  soil  and  subsoil  contain  a  moderate  amount  of  sandstone  and 
shale  fragments,  while  foreign  glacial  bowlders  are  scattered  over 
some  of  the  areas  nearest  the  Adirondack  region.  Occasionally 
small  limestone  fragments  occur  throughout  the  soil  section,  the 
UTiderlpng  black  shales  being  shghtly  calcareous. 

This  type  represents  the  extensive  upland  soils  of  the  east  central 
and  northeastern  parts  of  the  county.  It  is  most  extensively  de¬ 
veloped  in  Marcy,  Deerfield,  Floyd,  Trenton,  Steuben,  Western, 
and  Eoonville  Towns.  It  occupies  the  high,  rolling  hiUs  of  the  upland 
country,  and  low,  gentle  slopes  or  foothills,  to  the  north  of  Utica, 
varying  in  elevation  from  a  little  over  500  feet  to  about  1,600  feet. 
In  general  the  natural  drainage  is  good.  In  the  vicinity  of  South  HiU 
in  the  town  of  Floyd  there  are  a  few  poorly-drained  depressed  areas. 
Excepting  these,  the  type  does  not  require  artificial  drainage. 

Naturally  the  Mohawk  loam  is  a  good  dairy  soil,  but  here  it  is  often 
used  for  that  purpose  in  an  indifferent  manner.  The  crops  grown  are 
corn,  oats,  buckwheat,  potatoes,  and  hay.  The  herds  are  of  good 
breeds,  mainly  Holstein,  some  of  which  are  registered  stock.  Fruits 
are  not  grown  extensively  because  of  the  long  and  severe  winter 
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season.  Almost  all  the  land  is  cleared,  though  there  is  some  second- 
growth  timber  on  the  steeper  slopes. 

Corn  produces  an  average  of  10  to  12  tons  of  stover  per  acrOo 
Oats  yield  30  to  40  bushels,  buckwheat  30  to  40  bushels,  potatoes 
125  to  150  bushels,  and  mixed  hay  li  tons  or  more,  per  acre.  The 
fields  usually  remain  in  sod  at  least  four  years. 

The  farmers  living  in  the  vicinity  of  shipping  stations  usually 
follow  progressive  methods  and  make  the  best  use  of  this  type. 
The  farmers  farther  back  pay  less  attention  to  the  saving  of  stable 
manure  and  to  tillage  operations.  Some  commercial  fertilizers  are 
used. 

There  is  a  general  need  throughout  this  type  for  the  establishment 
of  good  crop  rotations,  by  which  more  organic  matter  can  be  returned 
to  the  land,  the  more  careful  saving  and  proper  use  of  stable  manure, 
deeper  plowing,  and  the  improvement  of  the  cattle. 

Farm  values  range  from  $35  to  $50  an  acre,  depending  upon  loca¬ 
tion,  and  the  condition  of  farm  buildings,  fences,  etc. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Mohawk  loam: 


Mechanical  analyses  of  Mohawk  loam . 


.  Number 

Description 

Fine 
gravel  - 

Coarse 

sand- 

Medium 
•  sand 

Fine 

sand 

Very  fine 
•  sand 

.  Silt  . 

-Clay 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

161983  . 

Soil . 

1.6 

4.8 

4.4 

11.4 

15.4 

44.1 

18.4 

161984 . 

SubsoU,,.,. 

1.7 

5.4 

5.0 

13.2 

15.2 

44.5 

14.9 

MOHAWK  SILT  LOAM 

The  Mohawk  silt  loam  to  an  average  depth  of  8  inches  is  a  brown 
to  grayish  brown  silt  loam,  underlain  by  a  light  brown  or  grayish 
brown  heavy  silt  loam,  which  becomes  heavier  and  more  compact 
with  increasing  depth.  The  subsoil  may  be  mottled  slightly  with 
3^ellow  and  brown  at  lower  depths.  The  type  is  relatively  free  from 
coarse  rock  fragments,  although  small  pieces  of  shale  and  sandstone 
are  abundant. 

This  type  occurs,  as  a  rule,  upon  the  higher  elevations  within  areas 
of  the  Mohawk  loam,  especially  in  the  towns  of  Western,  Ava,  and 
Boonville,  with  smaller  areas  in  the  towns  of  Lee,  Rome,  Floyd, 
Trenton,  and  Steuben.  The  surface  is  hilly,  the  hills  being  broad 
and  rather  flat-topped,  with  sloping  sides.  The  surface  drainage  in 
general  is  good,  with  only  a  few  small  areas  that  are  low  and  require 
ditching  or  the  laying  of  tile  drains. 

The  Mohawk  silt  loam  differs  but  little  from  the  Mohawk  loam  in 
mode  of  formation,  except  that  it  is  not  as  deep  and  that  the  under- 
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lying  black  shales  are  often  encountered  within  the  3-foot  section. 
Limestone  fragme.nts  are  seldom  present,  while  glacial  bowlders  oc¬ 
cur  in  smaller  quantities  than  over  the  lower-lying  types. 

The  original  forest  growth  consists  of  maple,  beech,  pine,  and  hem¬ 
lock.  The  greater  part  of  this  has  long  been  removed.  Pastures 
contain  the  native  wild  grasses,  though  in  some  cases  weeds  and 
brush  predominate.  Agricultural  conditions  correspond  to  those  on 
the  Volusia  silt  loam  in  other  parts  of  this  State. 

The  crops  grown  are  oats,  buckwheat,  corn,  and  potatoes.  Dairy¬ 
ing  is  carried  on  to  some  extent.  At  present  the  meadows  produce 
about  1  ton  of  hay  per  acre,  oats  yield  30  to  35  bushels,  buckwLeat 
30  to  40  bushels,  and  potatoes  150  to  175  bushels  per  acre.  Com 
does  not  do  well  because  of  the  short  growing  season. 

At  present  the  farmers  on  this  soil  are  not  in  a  prosperous  condi¬ 
tion.  The  farms  are  large,  the  buildings  are  in  bad  condition,  the 
fences  are  poor,  and  many  of  the  dwellings  have  been  abandoned. 
The  fields  are  allowed  to  remain  in  sod  until  they  become  unproduc¬ 
tive  before  they  are  plowed  and  planted  to  cultivated  crops,  and 
even  these  are  poorly  cared  for.  Potatoes  constitute  the  best  money 
crop  on  this  soil,  but  the  haul  to  shipping  points  is  long. 

Because  of  the  distance  from  markets  and  shipping  points,  this 
type  is  best  suited  to  grazing  and  stock  raising. 

While  but  little  of  this  land  changes  hands,  its  value  ranges  from 
$12  to  $20  an  acre,  depending  on  its  location  and  productiveness. 

Gloucester  Series 

The  soils  of  the  Gloucester  series  are  light  brown,  ranging  ro 
grayish;  the  subsoils  are  yellow.  Scattered  rocks  and  large  bowlders 
occur  in  places,  and  small  quantities  of  mica  are  sometimes  present. 
The  topography  ranges  from  gently  undulating  to  rolling  or  hilly, 
the  hills  usually  being  high,  broad,  and  rounded.  Drainage  is  fair  to 
good  and  in  places  excessive.  The  soils  are  derived  from  a  rather 
local  glaciation  of  crystalline  rocks,  consisting  chiefly  of  granite  and 
gneiss,  with  a  small  amount  of  schist,  the  material  being  left  as  a  thin 
mantle  of  ground  moraine.  These  soils  are  developed  in  northeastern 
L^nited  States. 

In  Oneida  County  two’ types  of  the  series  are  recognized,  the 
Gloucester  stony  fine  sand}^  loam  and  the  Gloucester  fine  sandy  loam. 

'I 

Gloucester' STONY  fine  sandy  loam  ^ 

* 

The  Gloucester  stony  fine  sandy  loam  consists  of  a  brown  stony 
fine  sandy  loam,  underlain  at  about  8  inches  by  a  yellowish  or  grayish 
to  brown  sandy  loam.  Tlie  soil  and  subsoil  cany  a  variable,  though 
usually  large,  quantity  of  ,grayel;  atones,  and  bowldem  of  gi’anite 
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and  gneiss.  This  till  varies  in  depth  from  a  few  inches  to  many  feet. 
It  rests  upon  the  Archean  rocks.  The  abundance  of  stones  prevents 
easy  cultivation. 

This  type  is  found  only  in  the  extreme  northeastern  corner  of  the 
county,  in  the  town  of  Forestport.  The  topography  is  rolling  to 
hilly,  this  being  the  foothill  region  of  the  Adirondack  Mountains. 
The  stony,  sandy  character  of  this  soil  permits  thorough  drainage. 

This  land  was  at  one  time  heavily  forested  with  white  pine,  hem¬ 
lock,  beech,  maple,  etc.,  but  only  a  relatively  poor  second  growth  is 
all  that  remains.  A  few  small  patches  are  under  cultivation.  The 
type  affords  some  grazing  throughout  the  season.  It  is  probably 
best  suited  to  forestry. 

Throughout  this  type  land  values  are  based  upon  its  timber  rather 
than  upon  its  agricultural  possibilities.  It  is  valued  at  $5  to  $10 
an  acre. 

GLOUCESTER  FINE  SANDY  LOAM 

The  surface  soil  of  the  Gloucester  fine  sandy  loam  consists  of  a 
light  brown  fine  sandy  loam  which  has  an  average  depth  of  about  8 
inches.  The  subsoil  is  a  fine  sandy  loam  which  is  somewhat  lighter 
in  color,  being  a  grayish  brown  to  yellowish  brown.  Varying  quanti¬ 
ties  of  angular  rock  fragments  of  granite  and  gneiss  arfe  scattered 
throughout  the  soil  and  subsoil.  This  type  is  easily  tilled. 

The  Gloucester  fine  sandy  loam  occurs  as  a  small  area  in  the  vicinity 
of  White  Lake  Corners,  m  the  town  of  Forestport.  The  topography 
is  gently  rolling,  and  the  elevations  vary  from  about  1,300  to  1,480 
feet.  The  natural  drainage  is  good. 

This  type  was  originally  forested,  but  the  timber  has  been  removed 
and  the  land  is  used  for  agriculture.  The  principal  crops  are  oats, 
hay,  and  potatoes,  of  which  fair  yields  are  secured. 

This  soil  is  deficient  in  organic  matter,  and  there  is  a  general  need 
throughout  the  type  for  the  systematic  rotation  of  crops  and  more 
thorough  tillage  methods.  The  farm  buildings  on  it  are  in  only  fair 
condition.  Land  of  the  Gloucester  fine  sandy  loam  is  valued  at  $10  to 
$20  an  acre. 

The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub¬ 
soil  of  the  Gloucester  fine  sandy  loam  are  given  in  the  following  table: 


Mechanical  analyses  of  Gloucester  fine  sandy  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161985 . 

Soil . 

Per  cent 

2.7 

3.2 

Per  cent 

9.2 

10.8 

Per  cent 

8.6 

9.8 

Per  cent 

16.8 

19.4 

Per  cent 

31.6 

31.0 

Per  cent 

21.8 

21.5 

Per  cent 

9.3 

4.5 

161986 . 

Subsoil . 
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Dover  Series 

The  Dover  series  includes  types  with  light  brown  or  dark  brown 
to  reddish  soils,  and  light  brown  to  yellowish  or  reddish  subsoils. 
Limestone  fragments  are  scattered  over  the  surface  and  throughout 
the  soil  and  subsoil.  These  soils  occur  in  those  limestone  lowland 
belts  of  the  Appalachian  region  which  have  been  subjected  to  glacia¬ 
tion.  The  topography  is  undulating  to  hilly,  and  drainage  is  good. 
Outcrops  of  limestone  are  common.  The  soils  are  derived  from  glacial 
till  material  which  has  been  considerably  modified  by  the  admixture 
of  local  limestone  material.  Three  members  of  the  Dover  series,  the 
stony  loam,  fine  sandy  loam,  and  loam,  are  encountered  in  Oneida 
County. 

DOVER  STONY  LOAM 

The  soil  of  the  Dover  stony  loam  to  a  depth  of  8  to  12  inches  is  a 
brown  to  grayish  brown,  friable  loam,  thickly  strewn  with  granite 
bowlders  and  fragments  of  limestone.  The  subsoil  is  a  brownish  gray 
to  yellowish  brown  loam  or  stony  loam  and  this  rests  upon  the  Trenton 
limestone  at  a  shallow  depth.  In  places  the  limestone  outcrops  and 
gives  rise  to  a  very  stony  condition. 

The  type,  which  is  inextensive,  occurs  in  the  northern  part  of  the 
county  in  association  with  other  Dover  soils.  It  has  an  irregular, 
rolling  topography,  and  is  naturally  well  drained. 

On  account  of  the  irregular  topography  and  the  large  quantities  of 
stone  on  the  surface  very  little  of  the  type  is  cultivated.  Practically 
all  of  it  is  cleared,  however,  and  it  makes  good  pasture  land.  Its  best 
use  is  for  forestry  and  pasture. 

DOVER  FINE  SANDY  LOAM 

The  surface  soil  of  the  Dover  fine  sandy  loam  is  about  10  inches  deep 
and  consists  of  a  dark  grayish  brown  to  brown  fine  sandy  loam  to  very 
fine  sandy  loam,  underlain  by  a  subsoil  somewhat  lighter  in  color  and  of 
similar  texture.  The  color  of  the  soil  varies  with  the  state  of  cultiva¬ 
tion  and  also  with  the  moisture  content.  Areas  under  cultivation 
have  a  darker  appearance,  while  those  in  a  poor  condition  are  more 
of  a  yellow  or  tan  color.  The  surface  soil  is  usually  slightly  heavier 
than  the  subsoil,'  which  is  probably  due  to  a  higher  organic-matter 
content.  A  few  small  stones  are  scattered  tlii’ough  the  soil  section, 
and  the  surface  of  the  type  is  dotted  with  glacial  erratics,  weighing 
from  a  few  pounds  to  many  tons.  These  bowlders  greatly  interfere 
with  cultivation.  In  some  places  the  land  is  thickly  strewn  with 
large  limestone  fragments,  broken  from  the  underlying  formations. 
For  the  main  part  the  rocks  are  of  foreign  origin,  consisting  principally 
of  granite  and  gneiss,  though  there  are  some  fragments  of  limestone. 
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The  Dover  fine  sandy  loam  occurs  as  a  narrow  belt  extending 
through  the  town  of  Boonville  into  the  towns  of  Steuben  and  Remsen. 
The  topography  is  gently  rolling,  the  elevations  ranging  from  1,060 
to  1,360  feet  above  sea  level.  The  natural  drainage  is  only  fair. 
There  are  numerous  local,  poorly  drained  areas  throughout  the  type. 

While  a  part  of  the  Dover  fine  sandy  loam  supports  a  second  growth 
of  elm,  spruce,  and  hemlock,  the  greater  part  is  cleared.  Dairying, 
the  only  type  of  agriculture  to  which  this  land  is  adapted,  is  carried 
on  in  a  general  way.  The  crops  grown  are  corn,  oats,  potatoes,  and 
hay.  A  few  silos  have  been  constructed  and  modem  farm  machinery 
is  used. 

Com  does  only  fairly  well  because  of  the  short  growing  season. 
However,  it  produces  an  average  of  about  10  tons  of  silage  per  acre. 
Oats  yield  35  to  40  bushels  per  acre,  potatoes  100  to  200  bushels, 
with  125  bushels  as  an  average,  while  grass  ordinarily  cuts  If  to  2  tons 
per  acre.  Where  the  fields  are  cleared  of  the  bowlders,  better  yields 
than  these  are  obtained.  Some  fields  have  not  been  plowed  for 
about  15  years,  yet  they  are  in  fair  condition,  as  they  receive  frequent 
applications  of  stable  manure  and  the  weeds  are  kept  out.  Some 
commercial  fertilizers  are  used. 

The  greater  part  of  this  type  is  best  suited  to  hay  production  and 
pasturage.  Frequent  top-dressings  of  stable  manure  and  the  addition 
of  lime  are  beneficial.  Potatoes  are  probably  the  best  money  crop. 
Alfalfa  could  probably  be  grown  successfully,  judging  from  the  suc¬ 
cess  on  some  other  calcareous  soils  of  the  county. 

Land  values  vary  according  to  the  improvements,  averaging  about 
$30  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  sampJes  of  the  soil  and  subsoil  of  the  Dover  fine  sandy  loam: 


Mechanical  analyses  of  Dover  fine  sandy  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161974,  161991 . 

161975,  161992 . 

Soil . 

Subsoil . 

Per  cent 

4.2 

1.5 

Per  cent 

6.5 

5.5 

Per  cent 

7.4 

9.7 

Per  cent 

28.0 

38.5 

Per  cent 

21.2 

17.6 

Per  cent 

27.1 

19.5 

Per  cent 

5.7 

8.0 

DOVER  LOAM 

The  soil  of  the  Dover  loam  to  a  depth  of  10  inches  is  a  brown  mellow 
and  friable  loam,  grading  into  a  grayish  brown  loam.  Sometimes 
the  soil  is  a  silty  loam.  Throughout  the  soil  section  there  are  vary¬ 
ing  quantities  of  angular  rock  fragments,  mainly  granite,  gneiss,  and 
limestone,  with  a  small  quantity  of  shale.  The  large  foreign  bowlders 
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are  also  prominent  over  this  soil.  Where  the  stones  are  not  too 
numerous  cultivation  can  be  carried  on  to  some  advantage. 

This  type  covers  an  area  of  about  22  square  miles  east  of  the  New 
York  Central  &  Hudson  River  Railroad,  in  the  town  of  Remsen, 
The  topography  over  most  of  the  type  is  gently  rolling,  with  a  few 
hills.  The  elevation  ranges  from  1,100  feet  to  about  1,400  feet  above 
sea  level.  The  drainage  of  the  rolling  land  is  fair,  but  in  the  more 
nearly  level  areas  there  are  many  small  depressions,  which  require 
artificial  drainage. 

All  of  this  type  has  been  cleared  of  its  native  forest  growth,  and 
where  the  stones  are  not  too  thickly  scattered  over  the  surface  it  is 
cultivated. 

Dairy  farming  is  the  most  important  type  of  agriculture  practiced, 
while  the  crops  grown  are  corn,  oats,  potatoes,  and  hay.  A  few  small 
patches  of  alfalfa  were  planted  at  one  time,  but  after  a  year  or  two 
they  died  out.  Corn  yields  10  to  15  tons  of  ensilage  per  acre ;  oats,  30 
to  35  bushels;  potatoes,  about  100  bushels;  and  hay,  IJ  to  2  tons  per 
acre. 

Where  dairying  is  practiced  an  excellent  method  is  to  use  the  best- 
drained  fields  for  alfalfa,  which  furnishes  excellent  forage.  For  the 
successful  production  of  alfalfa  and  the  improvement  of  the  clover 
crops,  the  use  of  lime  is  generally  necessary.  While  there  is  some 
hme  in  the  subsoil,  it  is  often  lacking  in  the  surface  soil. 

In  general,  agricultural  conditions  on  this  type  are  good,  the  build¬ 
ings  and  fences  are  in  good  repair,  and  the  fields  well  cultivated. 
Farm  values  range  from  $20  to  $30  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Dover  loam: 


Mechanical  analyses  of  Dover  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161978 . 

Soil . 

Per  cent 

2.6 

3.2 

Per  cent 

4.4 

5.8 

Per  cent 

4.6 

5.0 

Per  cent 

15.4 

15.5 

Per  cent 

20.9 

23.6 

Per  cent 

42.9 

37.9 

Per  cent 

9.2 

8.9 

161979 . 

Subsoil . 

Worth  Series 

The  Worth  soils  are  light  brown  or  yellowish  brown  in  color,  and 
overlie  subsoils  of  similar  or  shghtly  lighter  color,  and  occasionally 
mottled.  More  or  less  angular,  relatively  thick-bedded  arenaceous 
shale  is  found  in  the  soil  and  subsoil  of  most  members  of  the  series. 
The  material  is  derived  from  glaciation  of  the  thicker-bedded  shales 
of  the  Hudson  River  and  possibly  other  formations  of  the  Ordo¬ 
vician  period  lying  north  of  the  Allegheny  Plateau.  The  topography 
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is  rolling  to  hilly  and  somewhat  rough,  with  elevations  ranging  to 
over  1,500  feet,  although  usually  less  than  that  of  the  Volusia  soils. 
The  Worth  series  in  Oneida  County  comprises  four  types,  the  stony 
loam,  stony  fine  sandy  loam,  fine  sandy  loam,  and  loam. 

WORTH  STONY  LOAM 

The  surface  soil  of  the  Worth  stony  loam  is  a  light  brown  to 
yellowish  brown  stony  loam  vdth  an  average  depth  of  about  8  inches. 
The  subsoil  consists  of  a  light  yellowish  brown  to  grayish  brown 
stony  loam,  usually  heavier  than  the  soil.  Both  soil  and  subsoil 
contain  a  high  percentage  of  sandstone  fragments  of  varying  size. 
Material  from  the  Medina  sandstone  formations  have  in  this  region 
colored  the  soil,  giving  it  a  reddish  brovm  cast.  Owing  to  the  large 
quantity  of  rock  fragments  scattered  over  the  surface,  cultivation  is 
not  easy,  though  the  soil  is  itself  mellow  to  the  point  of  leachiness. 

This  type  is  extensively  developed  in  the  northwestern  part  of  the 
county,  in  the  towns  of  Florence,  Camden,  Annsville,  Vienna,  Lee, 
and  Ava.  It  is  closely  associated  with  the  Worth  stony  fine  sandy 
loam.  The  surface  is  rolling  to  hilly,  with  but  few  steep  slopes.  The 
elevation  varies  from  about  500  feet,  near  Oneida  Lake,  to  over  1,200 
feet,  in  the  town  of  Florence. 

In  Oneida  County  the  Worth  stony  loam  owes  its  origin  to  heavy 
glaciation  over  the  Oswego  and  Medina  sandstones,  underlying  the 
type,  resulting  in  a  deep  till,  characterized  by  an  abundance  of  flat 
sandstone  fragments.  There  are  only  two  rock  outcrops  of  the  under¬ 
lying  formation  in  this  region. 

At  an  early  period  this  type  was  covered  with  a  good  growth  of 
native  timber.  This  was  removed  and  the  lands  were  cultivated  as 
well  as  conditions  permitted.  The  cultivation  of  sweet  corn,  com¬ 
menced  at  an  early  date  near  Camden  for  one  of  the  first  canning 
factories  erected  in  the  county,  continued  until  within  recent  years. 
At  present  this  soil  is  devoted  to  general  farming.  Corn,  oats,  and 
hay  are  the  most  important  crops.  Com  yields  40  to  60  bushels  of 
ears  per  acre,  and  oats  about  30  bushels  per  acre,  while  hay  yields 
vary  widely,  ranging  from  ^  ton  to  1^  tons  per  acre.  A  few  cattle 
are  kept. 

The  agricultural  conditions  prevailing  over  the  section  occupied 
by  the  Worth  stony  loam  are  poor.  This  region  is  best  suited  to  the 
raising  of  stock,  either  cattle  or  sheep.  Labor  is  scarce  and  expensive, 
while  the  land  is  too  stony  and  rough  for  general  farmmg.  Many  areas 
are  suitable  only  for  forestry. 

The  farm  buddings  and  fences  are  in  poor  condition  throughout 
this  t5rpe.  Many  of  the  owners  are  nonresidents,  the  farms  bemg 
operated  by  tenants.  Very  little  of  the  Worth  stony  loam  changes 
hands,  and  land  values  rarely  exceed  $5  to  $10  an  acre. 
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WORTH  STONY  FINE  SANDY  LOAM 

The  Worth  stony  fine  sandy  loam  to  a  depth  of  about  6  inches  is  a 
liglit  brown  fine  to  very  fine  sandy  loam.  Below  G  inches  the  soil 
grades  into  a  light  fine  to  very  fine  sandy  loam  of  a  yellowish  brown 
to  grayish  brown  color.  The  type  as  a  whole  is  rather  light-textured, 
and  contains  a  large  quantity  of  gravel  and  angular  sandstone  frag¬ 
ments,  coming  from  the  Oswego  and  Medina  formations.  Cultiva¬ 
tion  is  somewhat  hindered  by  the  great  abundance  of  these  rock 
fragments. 

The  type  occupies  the  lower  situations  and  is  associated  with  the 
Worth  stony  loam.  Its  most  extensive  development  is  in  the  towns 
of  Florence,  Camden,  Vienna,  and  Annsville  in  the  northwestern  part 
of  the  county.  The  topography  is  rolling  to  hilly  or  shows  a  true 
moraine  development.  The  natural  drainage  is  good  to  excessive. 

Underlying  sandstones  contributed  to  the  glacial  material  giving 
this  type  in  Oneida  County.  The  absence  of  shale  is  a  noticeable 
feature. 

General  farming  is  practiced  on  the  Worth  stony  fine  sandy  loam, 
the  main  crops  being  corn,  oats,  and  hay.  Yields  are  generally  low. 
Potatoes  do  fairly  well.  Small  quantities  of  wood  ashes  are  applied 
to  the  land,  and  a  small  quantity  of  commercial  fertilizer  is  used. 

This  type  requires  the  same  treatment  as  the  Worth  stony  loam 
and  is  adapted  to  the  same  uses,  as  the  surface  is  too  broken  for 
profitable  cultivation.  Land  values  range  from  $5  to  $10  an  acre. 

WORTH  FINE  SANDY  LOAM 

The  Worth  fine  sandy  loam  consists  of  a  brown  to  light  browm  or 
yellowish-brown  fine  sandy  loam  about  9  inches  deep,  underlain  by 
a  yellowish  brown  to  gray  fine  sandy  loam.  The  soil  and  subsoil 
contain  varying  quantities  of  rock  fragments,  both  angular  and 
rounded,  of  all  sizes.  Where  the  rock  content  is  not  too  high  the 
type  is  easily  cultivated. 

The  Worth  fine  sandy  loam  is  mapped  in  several  small  areas  in 
the  northwestern  part  of  the  county,  the  largest  occurring  about  a 
mile  west  of  Glenmore.  Another  important  area  lies  just  east  of 
Lorena.  The  topography  is  gently  rolling.  The  drainage  is  good 
and  often  excessive,  owing  to  the  open  structure  of  tlie  soil  and 
subsoil. 

The  Worth  fine  sandy  loam  is  devoted  mainly  to  g(Hieral  farming. 
A  few  cattle  are  kept,  while  the  crops  gi-own  are  corn,  buckwlieat, 
and  grass.  The  yields  are  low. 

The  type  is  probably  best  kept  forested  with  white  pine  and 
spruce.  Land  values  are  low,  the  farms  having  a  value  of  not  more 
than  $15  an  acre. 
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The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub¬ 
soil  of  the  Worth  fine  sandy  loam  are  given  in  the  following  table: 


Mechanical  analyses  of  Worth  Jim  sandy  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

1619108 . 

Soil . 

Per  cent 

1.1 

1.0 

Per  cent 

3.5 

3.0 

Per  cent 

7.8 

5.4 

Per  cent 

38.2 

38.0 

Per  cent 

16.4 

20.6 

Per  cent 

25.0 

24. 2 

Per  cent 

7.8 

7.9 

1619109 . 

Subsoil . 

WORTH  LOAM 

To  an  average  depth  of  about  8  inches  the  Worth  loam  is  a  light 
brown,  light-textured  loam.  Below  this  occurs  the  subsoil,  consisting 
of  yellowish  brown  to  gray  loam.  The  soil  is  mellow  and  friable,  and 
contains  some  sandstone  fragments,  usually  flat  and  angular,  but 
the  quantity  of  such  coarse  material  is  not  gTeat  enough  to  interfere 
with  cultivation. 

This  type  is  encountered  only  in  the  towns  of  Lee  and  Annsville, 
where  it  occupies  the  broad  uplands  lying  between  an  elevation  of  1,020 
and  1,130  feet  above  sea  level.  The  surface  is  gently  rolling  and  the 
natural  drainage  good. 

Practically  all  of  this  type  is  cleared  and  cultivated.  It  is  utihzed 
mainly  for  general  farming,  though  a  few  dairies  are  maintained. 
The  principal  crops  grown  are  potatoes,  oats,  buckwheat,  and  hay. 
Some  corn  for  silage  is  grown,  producing  8  to  12  tons  per  acre.  Po¬ 
tatoes  yield  an  average  of  130  bushels,  oats  about  30  bushels,  buck¬ 
wheat  less  than  20  bushels,  and  hay  1  ton  to  IJ  tons,  per  acre. 

Agricultural  conditions  on  this  type,  while  generally  poor,  are  the 
best  in  this  general  region.  Dairying  is  carried  on  in  an  indifferent 
way,  because  of  the  scarcity  of  labor  and  the  distance  to  markets. 

The  farms  are  usually  in  large  holdings. 

The  type  is  best  suited  to  the  raising  of  stock,  either  sheep  or 
cattle,  mth  Irish  potatoes  as  a  cash  crop.  The  more  careful  saving 
and  use  of  stable  manure,  together  with  applications  of  lime,  and  more 
thorough  cultivation  are  needed. 

Land  values  correspond  quite  closely  to  those  prevailing  throughout 
this  region.  But  few  farms  change  hands.  The  average  value  for 
the  Worth  loam  is  about  $15  an  acre, 

Lockport  Series 

The  Lockport  soils  are  light  brown,  brown,  or  slightly  reddish  brown, 
with  subsoils  of  distinctly  Indian  red  color,  frequently  mottled  with 
yeUow  and  light  gray.  These  soils  occur  in  the  low  Ontario  Lake 
Plain  in  northern  New  ^  ork,  and  are  usually  thin,  the  subsoils  fre* 


32 


Bulletin  362 


quently  grading  into  broken-up  and  more  or  less  decomposed  red 
Medina  sandstone  and  shale,  fragments  of  which  frequently  occur 
in  the  subsoil  and  sometimes  at  the  surface.  The  soils  have  been 
formed  both  through  the  weathering  of  the  imderlying  Medina 
formation  and  through  the  lacustrine  sediments  which  have  been 
left  upon  the  recession  of  former  glacial  Lake  Iroquois.  Drainage 
is  usually  poor,  and  artificial  drainage  is  generally  necessary.  The 
Lockport  series  is  represented  in  Oneida  County  by  a  single  type, 
the  clav  loam. 

LOCKPORT  CLAY  LOAM 

The  smdace  soil  of  the  Lockport  clay  loam  to  an  average  depth  of 
10  inches  is  an  Indian  red  to  reddish  brown  heavy  loam.  The 
subsoil  quickly  grades  mto  the  soft  underl3dng  red  Sahna  shales. 
The  soil  and  subsoil  are  often  mottled  wdth  yellow  and  brown.  On 
the  more  nearly  level  slopes  the  depth  of  the  soil  increases,  owing  to 
a  sprinkhng  of  glacial  till  over  the  shales,  but  upon  the  steeper 
slopes,  where  it  is  subject  to  erosion,  the  soil  is  shallow  and  in  many 
places  entirely  lacking.  Owing  to  the  tendency  of  the  soil  to  bake 
when  dry,  it  can  be  cultivated  only  within  a  narrow  range  of  moisture 
conditions. 

The  Lockport  clay  loam  is  developed  on  the  slopes  leading  to  the 
uplands,  in  the  towns  of  Vernon,  Kirkland,  and  Westmoreland. 
The  topography  varies  from  gently  rolling  to  steep.  The  drainage  is 
good. 

This  soil  is  devoted  to  general  farmuig.  Fair  yields  of  corn,  oats, 
and  hay  are  obtained  where  there  is  a  sufficient  depth  of  soil.  The 
farms  are  improved,  and  have  about  the  same  value  as  on  adjoining 
types. 

Allis  Series 

The  soils  of  the  AUis  series  range  from  brownish  to  drab  or  gray  and 
are  about  8  inches  deep.  The  subsoil  is  usually  hght  gray,  but  some¬ 
times  mottled  red  and  gray.  The  soils  occupy  steep  slopes  or  elevated 
positions,  and  the  topography  is  so  rolhng  that  surface  drainage  is 
good.  On  account  of  the  heavy  character  of  the  subsoil,  however, 
artificial  underdrainage  is  frequently  necessary.  The  soils  are  de¬ 
rived  through  weathering  of  light-colored  soft  shales,  the  stmcture 
of  which  is  often  preserved  in  the  deep  subsoil.  TSvo  membei's  of  the 
Allis  series,  the  silt  loam  and  clay  loam,  are  mapped  in  Oneida 
County. 

ALLIS  silt  loam 

The  soil  of  the  Allis  silt  loam  is  a  mellow  silt  loam,  hght  brown  to 
brownish  gray  in  color  and  almost  free  from  stones.  The  subsoil  is 
encountered  at  about  10  inches  and  consists  of  a  gray  to  olive-colored 
silt  loam.  Occasional  fragments  of  soft  shale  are  encountered  in 
the  soil  section.  This  type  where  well  drained  is  easily  worked. 
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The  Allis  silt  loam  is  found  in  three  small  areas.  Two  of  these 
occur  in  the  southwestern  part  of  the  town  of  Vernon  and  the  third 
in  the  northern  part  of  the  town  of  Augusta.  The  topography  is 
level  to  rolling  and  the  drainage  is  good. 

The  Allis  silt  loam  is  adapted  to  the  general  farm  crops,  and 
moderate  yields  of  corn,  oats,  and  grass  are  secured. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Allis  silt  loam: 


Mechanical  analyses  of  Allis  silt  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

161936 . 

Soil . 

0.2 

0.6 

0.7 

3.0 

8.3 

67.8 

19.3 

161937 . 

Subsoil . 

.2 

1.2 

1.2 

2.5 

8.5 

64.7 

21.5 

ALLIS  CLAY  LOAM 

The  Allis  clay  loam  to  an  average  depth  of  7  inches  is  a  light  gray 
silty  clay  loam.  This  grades  into  a  plastic,  tenacious  clay  or  heavy 
clay  loam,  often  mottled  with  yellow  and  gray.  The  type  is  under¬ 
lain  by  light-colored  shales.  Wliere  cultivated  in  a  wet  condition, 
the  soil  breaks  into  large  clods.  Proper  moisture  conditions  must 
be  observed  in  order  to  secure  the  best  results  in  tillage. 

This  type  occurs  only  in  a  few  small  bodies  in  the  town  of  Verona. 
The  topography  is  gently  rolling  to  nearly  level.  The  drainage  is 
poor,  because  of  the  heavy  structure  of  the  soil  and  its  position. 

A  part  of  this  type  supports  a  second  growth  of  elm,  beech,  and 
maple.  Where  properly  drained,  the  Allis  clay  loam  is  adapted  to 
the  general  farm  crops.  It  is  used  mainly  for  pasture.  The  type , 
has  only  a  low  agricultural  value. 

Farmington  Series 

The  Farmington  soils  are  predominantly  light  brown  in  color  and 
are  of  slight  depth,  the  soil  layer  often  resting  directly  upon  the  shaly 
limestone  which  forms  bedrock.  Angular  fragments  of  limestone  and 
a  small  percentage  of  glacial  gravel  and  stones  are  found  throughout 
the  soil  mass.  The  topography  is  level,  and  drainage  is  usually  good. 
The  soil  is  partly  residual  and  partly  glacial.  Only  one  member  of 
this  series,  the  Farmington  loam,  is  recognized  in  Oneida  County. 

FARMINGTON  LOAM 

The  Farmington  loam  is  a  light  brown  to  yellow,  loose,  mellow 
silty  loam.  The  depth  of  the  soil  is  variable,  averaging  about  10 
inches.  Where  the  underlying  shaly  limestone  is  within  10  inches  of 

the  surface  the  subsoil  is  absent,  but  sometimes  the  depth  of  the  sod 
3 
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section  is  2  feet,  in  which  case  the  subsoil  is  of  about  the  same  color 
and  texture  as  the  soil,  though  lacking  in  organic  matter.  The  shal¬ 
low  soil  contains  varying  quantities  of  flat,  angular  limestone  frag¬ 
ments,  together  with  some  glacial  gravel.  Where  the  stone  content 
is  high,  cultivation  is  difficult. 

The  greatest  development  of  this  type  is  northeast  of  Oneida  in 
Verona  Town.  A  small  area  is  located  about  2  miles  south  of  Boon- 
ville.  The  topography  is  usually  level  or  very  gently  rolling,  and  the 
drainage  is  good. 

Where  the  soil  is  of  sufficient  depth,  the  Farmington  loam  is  con¬ 
sidered  a  good  type  for  general  farming.  Corn  produces  10  to  12 
tons  of  silage  per  acre,  oats  25  to  40  bushels,  potatoes  100  to  125 
bushels,  and  hay  1  to  IJ  tons.  The  shallower  areas  of  the  type  are 
devoted  to  pasturage. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Farmington  loam: 


Mechanical  analyses  of  Farmington  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161922 . 

Soil . 

Per  cent 

4.0 

2.6 

Per  cent 

11.0 

8.6 

Per  cent 

10.0 

8.7 

Per  cent 

22.0 

19.2 

Per  cent 

5.7 

7.0 

Per  cent 

32.8 

36.0 

Per  cent 

14.5 

18.0 

161923 . 

Subsoil.... 

Chenango  Series 

The  soils  of  the  Chenango  series  are  prevaihngly  brown,  ranging 
to  reddish  brown.  The  subsoils  are  brown  to  reddish  brown  or  yel¬ 
lowish.  The  occurrence  of  stratified  gvavel  and  coarse  sand  at  a 
depth  of  3  feet  or  more  is  characteristic  of  the  series.  These  soils 
occur  in  the  Northeastern  and  Central  States.  They  are  developed 
along  the  streams  in  those  sections  of  the  glaciated  region  where  the 
upland  soils  result  from  the  glacial  grinding  of  sandstone,  shale,  and 
limestone  rocks,  with  an  admixture  of  small  quantities  of  material 
from  areas  of  igneous  and  met  amorphic  rocks.  The  Chenango  ma¬ 
terial  was  deposited  by  relatively  rapidly  fiowing  waters  from  the 
melting  and  receding  ice  masses.  Upon  the  disappearance  of  the  ice 
and  the  subsequent  deeper  erosion  by  streams,  this  material  was  left 
as  terraces  which  are  not  now  subject  to  overflow.  The  Chenango 
soils  are  often  associated  with  the  Dunkirk  series,  of  lake  deposition, 
forming  southward  extensions  of  similar  material  along  old  glacial 
drainage  ways. 

Seven  members  of  the  Chenango  series  are  encountered  in  Oneida 
County.  These  are  the  fine  sand,  the  stony  gravelly  loam,  the 
gravelly  loam,  the  shale  loam,  the  sandy  loam,  the  fine  sandy  loam, 
and  the  loam. 
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CHENANGO  FINE  SAND 

The  surface  soil  of  the  Chenango  fine  sand  consists  of  a  brown  to 
light  brown  fine  sand,  varying  in  depth  from  8  to  12  inches.  This  is 
underlain  by  a  yellow  fine  sand.  In  the  Little  River  Valley,  in  the 
town  of  Vienna,  the  color  of  the  soil  section  has  been  influenced  by 
the  breaking  down  of  the  Medina  sandstone,  which  results  in  a  pinkish 
cast  in  the  sand.  The  type  contains  but  little  gravel,  except  that  in 
the  deeper  subsoil  there  may  be  beds  of  coarse  sand  and  fine  gravel. 
The  soil  is  loose  and  meUow  and  easily  cultivated. 

This  type  occurs  principally  in  the  towns  of  Camden,  Vienna,  and 
Annsville.  A  few  smaller  areas  are  scattered  throughout  tlie  low¬ 
lands.  The  topography  is  variable,  ranging  from  level  to  gently 
undulating.  In  general  the  natural  drainage  is  good. 

The  original  forest  growth  consisted  of  pine  and  hardwoods,  while 
at  present  the  greater  part  of  the  type  supports  a  natural  growth  of 
brakes,  ferns,  briers,  and  scrub  timber.  It  constitutes  a  large  part 
of  the  waste  land  of  the  county.  Large  areas  are  burned  over  every 
summer. 

The  texture  and  structure  of  the  Chenango  fine  sand  are  such  as  to 
make  this  soil  a  good  type  for  the  production  of  early  truck  crops, 
such  as  early  cabbage,  radishes,  cucumbem,  strawberries,  etc.  The 
type  is  in  need  of  organic  matter.  Special  crops  require  heavy  fer¬ 
tilization. 

There  are  but  few  good  buildings  upon  this  type.  Land  values 
range  from  $5  to  $30  an  acre  for  the  larger  tracts. 

CHENANGO  STONY  GRAVELLY  LOAM 

The  fine  earth  of  the  Chenango  stony  gravelly  loam  consists  of  a 
light  brown  loam,  underlain  at  an  average  depth  of  about  10  inches 
by  a  yellowish  brown  loam.  The  soil  section  carries  a  high  per¬ 
centage  of  flat,  angular  stones,  as  well  as  large  water-worn  gravel 
and  cobbles.  The  rock  fragments  are  of  both  local  and  foreign  origin. 
This  type  is  not  easily  cultivated  because  of  its  high  stone  content. 

The  Chenango  stony  gravelly  loam  occurs  only  in  narrow  valleys 
or  at  the  mouths  of  narrow  valleys  in  the  upland  region  occupied  by 
the  Worth  series.  The  areas  are  generally  small.  The  type  is 
encountered  in  the  towms  of  Camden,  Florence,  and  Annsville.  The 
topography  is  that  of  a  well-defined  terrace  or  outwash  apron,  nearly 
level  to  gently  rolling.  Because  of  the  open  structure  of  the  soil  sec¬ 
tion  the  natural  drainage  is  good,  and  in  periods  of  dry  weather  the 
type  is  susceptible  to  drought. 

Only  a  part  of  this  type  is  cultivated,  because  of  the  high  stone  con¬ 
tent.  The  cultivated  areas  are  devoted  to  general  farming,  with  corn, 
oats,  buckwheat,  and  grass  as  the  main  crops.  Only  fair  yields  are 
secured. 
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The  agricultural  possibilities  of  the  Chenango  stony  gravelly  loam 
are  restricted  by  the  difficulty  of  working  the  land,  as  well  as  by  its 
distance  from  markets. 


CHENANGO  GRAVELLY  LOAM 

The  surface  soil  of  the  Chenango  gravelly  loam  consists  of  a  brown 
loam,  with  an  average  depth  of  10  inches.  The  subsoil  is  a  loam, 
usually  lighter  than  the  soil  in  texture  and  light  brown  to  yellowish 
brown  in  color.  Large  quantities  of  rounded,  water-worn  gravel  of 
all  sizes,  and  mainly  of  sandstone  and  shale,  are  scattered  over  the 
surface  and  throughout  the  soil  section.  Very  little  of  the  gravel  is 
limestone.  Giving  to  its  open  structure,  this  soil  is  easily  cultivated 
under  a  wide  range  of  moisture  conditions. 

The  Chenango  gravelly  loam  occurs  in  widely  scattered  areas 
throughout  the  larger  valleys  in  the  upland  regions  of  the  county.  It 
is  probably  most  typically  developed  in  the  towns  of  Kome,  West¬ 
moreland,  Whitestown,  and  New  Hartford,  along  the  Mohawk  Kiver 
and  its  tributaries.  It  occupies  level  to  undulating  plains  or  terraces 
having  an  elevation  above  sea  level  of  400  to  nearly  900  feet.  The 
drainage  of  the  type  is  good,  owing  to  the  presence  of  underlying  beds 
of  sand  and  gravel. 

This  type  is  recognized  as  one  of  the  best  corn  soils  in  the  county. 
It  is  also  an  excellent  soil  for  oats,  grasses,  potatoes,  beans,  and  cab¬ 
bage.  The  yields  are  good.  Corn  is  grown  both  for  ensilage  and  for 
the  grain,  and  yields  an  average  of  15  tons  of  the  former  and  40  to 
100  bushels  of  the  latter  to  the  acre.  Oats  yield  from  40  to  75  bushels, 
with  an  average  of  45  bushels.  Mixed  hay  yields  1^  to  2  tons  and 
potatoes  from  75  to  125  bushels  per  acre.  The  growing  of  alfalfa  is 
being  gradually  introduced,  and  where  the  soil  is  limed  fair  returns 
are  obtained. 

Tillage  methods  are  usually  good;  the  plowing  is  of  good  depth, 
while  stable  manure  and  commercial  fertilizers  are  generally  used. 
The  farm  buildings  are  adequate  for  the  system  of  farming  practiced 
and  are  generally  well  cared  for.  The  type  is  worked  mainly  by  the 
owners,  and  practically  none  of  it  is  on  the  market.  Land  values 
range  from  about  $50  to  $100  an  acre  where  the  improvements  are 
good. 

CHENANGO  SHALE  LOAM 

The  surface  soil  of  the  Chenango  shale  loam,  extending  to  an  aver¬ 
age  depth  of  about  8  inches,  is  a  light  brown  or  grayish  brown  loam. 
This  is  underlain  by  a  yellowish  brown  loam.  Both  the  soil  and  the 
subsoil  contain  a  high  percentage  of  small  shale  fragments,  with  oc¬ 
casionally  some  gravel.  The  soil  in  many  places  consists  of  a  silt 
loam,  while  pockets  of  sand  are  frequently  encountered  in  the  lower 
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part  of  the  soil  section.  This  type,  as  a  rule,  is  mellow  and  easily 
tilled. 

The  Chenango  shale  loam  occupies  a  terrace  position  along  the 
foothills  in  the  towns  of  Kome  and  Floyd.  The  elevation  ranges 
from  about  500  to  640  feet  above  sea  level.  The  drainage  is  usually 
adequate. 

The  Chenango  shale  loam  owes  its  origin  to  the  deposition  of  local 
material  by  an  old  glacial  stream  which  undoubtedly  flowed  along 
the  foot  of  the  upland  region  through  the  town  of  Floyd.  The  erosive 
effect  of  this  stream  is  apparent  in  the  thinly  covered  ledge  of  soft 
shales  adjoining  this  type.  The  shales  have  weathered  to  a  con¬ 
siderable  extent. 

The  native  vegetation  on  this  type  consists  of  wild  grasses  and 
brush.  Although  a  little  of  this  soil  is  under  cultivation,  it  serves 
mainly  as  pasture. 

Fair  yields  of  corn,  potatoes,  and  grass  are  obtained,  with  the  liberal 
application  of  stable  manure.  Thorough  cultivation,  heavy  dress¬ 
ings  of  manure,  and  the  growing  of  cover  crops  are  highly  beneficial. 
The  type  is  probably  best  suited  to  the  production  of  potatoes  and 
buckwheat,  in  conjunction  with  dairying. 

CHENANGO  SANDY  LOAM 

The  Chenango  sandy  loam  consists  of  8  to  10  inches  of  a  brown 
sandy  loam,  underlain  by  a  yellowish  brown  sandy  loam  or  loamy 
sand  extending  to  a  depth  of  20  to  24  inches,  where  beds  of  sand 
or  gravel  are  encountered.  A  sprinkling  of  gravel  on  the  surface 
and  through  the’ soil  is  characteristic  of  most  areas. 

The  type  is  not  extensive.  It  occurs  in  the  vicinity  of  South  Hill 
Church  and  southeast  of  Steuben  as  nearly  level  well-drained  ter¬ 
races.  The  terraces  consist  of  stratified  deposits  laid  down  by 
running  water  during  glacial  times.  Some  of  the  gravel  is  granitic, 
but  the  larger  part  of  it  is  from  sandstone  and  shales. 

Nearly  all  of  the  Chenango  sandy  loam  is  under  cultivation  and 
the  farms  are  generally  well  improved.  It  is  used  for  corn,  oats, 
and  other  general  crops  and  to  a  limited  extent  for  the  production 
of  potatoes.  It  is  an  especially  desirable  soil  for  potatoes  and  a  wide 
variety  of  vegetables,  but  is  rather  too  light  for  general  farming,  not 
giving  as  satisfactory  yields  as  the  Chenango  gravelly  loam.  Land 
values  range  from  $25  to  $50  an  acre. 

CHENANGO  FINE  SANDY  LOAM 

The  surface  soil  of  the  Chenango  fine  sandy  loam,  extending  to 
an  average  depth  of  about  10  inches,  is  a  brown  fine  sandy  loam, 
mellow  and  easily  worked.  The  subsoil  is  a  light  brown  to  yellowish 
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brown  fine  sandy  loam.  Some  small  gravel  is  usually  distributed 
through,  the  soil  section. 

The  Chenango  fine  sandy  loam  occui*s  most  extensively  in  the 
towns  of  Floyd  and  Rome,  and  smaller  areas  are  found  in  the  towns 
of  Annsville,  Camden,  Lee,  Western,  Steuben,  Marcy,  and  Trenton. 
The  topography  is  gently  rolling  to  nearly  level,  and  the  elevation 
ranges  from  440  to  660  feet  above  sea  level.  The  drainage  of  this 
type  is  good,  though  not  excessive. 

The  Chenango  fine  sandy  loam  has  the  origin  typical  of  the  series. 
The  large  area  east  of  Rome  was  undoubtedly  formed  by  material 
brought  down  by  Ninemile  and  Sixmile  Creeks  and  deposited  over 
the  till  formation  in’  that  vicinity.  This  region  is  composed  of  high 
terraces  with  deeply  cut  stream  chamaels.  The  depth  of  the  water- 
deposited  material  upon  the  underlying  till  varies  from  a  few  inches 
to  many  feet. 

This  ty[:)e  is  low  in  organic  matter  and  the  crop  yields  are  rela¬ 
tively  low.  The  best  use  of  this  soil  is  for  dairyhag,  together  with- 
the  growing  of  potatoes  and  beans.  ^luch  of  the  type  is  in  pasture, 
although  corn,  potatoes,  oats,  and  buckwheat  are  grown  as  general 
farm  crops.  Corn  yields  6  to  8  tons  of  ensilage,  potatoes  75  to  125 
bushels,  buckwheat  20  to  35  bushels,  and  oats  about  30  bushels,  per 
acre.  Some  hay  is  produced,  but  as  a  rule  the  sod  is  thin  and  yields 
are  low.  But  little  stable  manure  is  utilized. 

Agricultural  conditions  upon  this  type  are  not  very  good,  and  the 
land  can  be  purchased  for  $15  to  $40  an  acre,  depending  on  location 
and  improvements. 

The  following  table  gives  the  results  of  mechamcal  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Chenango  fine  sandy  loam: 


Mechanical  analyses  of  Chenango  fine  sandy  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

161972 . 

Soil . 

0.8 

5.9 

11.6 

43.9 

13.0 

14.8 

9.6 

161973 . 

Subsoil . 

1.1 

4.7 

12.0 

49.8 

14.0 

11.6 

6.9 

CHENANGO  LOAM 

The  surface  soil  of  the  Chenango  loam  to  a  depth  of  9  inches  is  a 
brown  to  Light  brown,  mellow,  and  friable  loam.  The  subsoil  is  a 
brown  loam.  The  entire  section  contams  a  moderate  quantity  of 
gravel  from  foreign  and  local  rocks,  mamly  shales.  Tlie  type  is 
easily  worked. 

The  Chenango  loam  is  of  small  extent,  occurring  mainly  along  the 
Mohawk  River  and  its  tributaries,  in  the  towns  of  Western,  Steuben, 
Ava,  and  Boonville.  The  topography  is  nearly  level  to  gently  rolling, 
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and  the  natural  drainage  is  good.  There  is  considerable  range,  from 
about  540  to  1,100  feet,  in  elevation. 

The  origmal  forest  growth  on  the  Chenango  loam  consisted  largely 
of  hardwoods.  Nearly  all  the  type  is  cleared  and  in  cultivation.  It 
is  a  good  general  farming  soil,  although  it  occurs  only  in  small  bodies. 
It  seems  to  be  well  suited  to  small  fruits,  and  to  corn,  potatoes,  and 
oats.  Good  yields  of  the  staple  crops  are  obtained.  This  soil  is 
held  as  a  part  of  upland  farms,  which  are  devoted  mainly  to  dairying. 

The  general  agricultural  conditions  upon  this  type  are  good,  the 
farm  buildings,  though  small,  are  well  cared  for,  and  the  fields  are 
carefully  tended  and  kept  in  a  good  producing  state. 

Farms  of  this  type  vary  in  price  according  to  their  accessibility 
and  improvements.  In  general  the  land  values  range  from  $20  to 
$40  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Chenango  loam: 


Mechanical  analyses  of  Chenango  loam  / 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161964 . 

Soil . 

Per  cent 

2.3 

1.8 

Per  cent 

9.0 

11.6 

Per  cent 

8.8 

11.3 

Per  cent 

10.6 

10.7 

Per  cent 

7.9 

6.0 

Per  cent 

40.9 

38.5 

Per  cent 

20.2 

20.1 

161965 . 

Subsoil . 

Dunkirk  Series 

The  surface  soils  of  the  Dunkirk  series  range  from  brown  to  gray  in 
color,  and  the  subsoils  from  brown  to  yellow  or  gray,  and  sometimes 
mottled.  The  series  is  derived  from  glacial-lake  deposits,  and  in¬ 
cludes  hghter-colored  soils  formed  from  such  material.  The  topog¬ 
raphy  varies  with  the  thickness  and  character  of  the  deposits  as 
well  as  with  the  character  of  the  original  topography.  It  ranges 
from  smooth  to  rough,  the  former  being  the  more  characteristic. 
The  important  criteria  in  distinguishing  these  soils  are:  (1)  The 
derivation  from  glacial-lake  deposits,  determined  by  (a)  the  nature 
of  the  material  (clay,  silt,  gravel),  (b)  the  smoothness  of  the  topo¬ 
graphic  outline,  and  (c)  the  stratification  of  the  material,  and  (2) 
the  color  of  the  soil  and  subsoil. 

In  Oneida  County  the  Dunkirk  series  is  represented  by  seven  types, 
the  Dunkirk  fine  sand,  gravelly  loam,  sandy  loam,  fine  sandy  loam, 
loam,  clay  loam,  and  clay. 

DUNKIRK  FINE  SAND 

The  soil  of  the  Dunkirk  fine  sand  to  a  depth  of  6  to  1 0  inches  is  a 
brownish  gray  to  light  brown,  slightly  loamy  fine  sand.  The  sub¬ 
soil  is  a  yellowish  brown  or  yellow  fine  sand,  grading  at  a  depth 
of  3  feet  or  more  into  a  light  brownish  gray  fine  sand. 
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There  is  a  beach  phase  of  this  type,  which,  in  places,  has  a  small 
quantity  of  gravel  on  the  surface  and  through  the  soil,  but  the  exten¬ 
sive  areas  west  and  northwest  of  Rome  which  are  almost  flat  in  topog¬ 
raphy  are  free  of  gravel  in  the  soil  or  subsoil. 

Areas  occurring  as  beach  ridges  are  found  along  the  southern  edge 
of  the  old  glacial  Lake  Iroquois  plain  and  in  the  lake  plain  near  the 
end  of  Oneida  Lake. 

The  more  extensive  areas  which  occur  below  the  level  at  which 
the  old  lake  stood  represent  a  delta  formation.  The  beach  areas  are 
naturally  well  drained,  but  in  the  extensive  flat  areas  the  water 
table  is  high  and  numerous  local  areas  are  imperfectly  drained. 

A  very  large  part  of  the  type  has  never  been  under  cultivation, 
although  most  of  the  timber  of  any  value  was  removed  long  ago. 
Some  areas  that  were  once  under  cultivation  have  been  abandoned. 
The  small  areas  now  cultivated  are  devoted  principally  to  corn  crops 
and  to  other  general  crops  of  the  region,  which  do  not  give  satisfac¬ 
tory  yields  as  a  rule.  Irish  potatoes  are  grown  in  a  small  way,  and 
where  properly  handled  good  yields  are  obtained. 

It  seems  that  the  type  could  be  used  to  good  advantage  in  grow¬ 
ing  a  variety  of  early  truck  crops,  including  vegetables,  potatoes, 
raspberries,  blackberries,  and  strawberries. 

DUNKIRK  GRAVELLY  LOAM 

The  surface  soil  of  the  Dunkirk  gravelly  loam  has  a  depth  of  8  to 
12  inches  and  consists  of  a  light  brown  to  brown  gravelly  loam. 
The  subsoil  is  a  light  brown  to  yellowish  brown  gravelly  loam, 
which  grades  at  a  depth  of  18  to  36  inches  into  a  very  gravelly  loam 
or  beds  of  gravel. 

The  typical  development  of  the  Dunkirk  gravelly  loam  is  in  the 
beach  lines  of  the  old  glacial  Lake  Iroquois,  in  the  west  central  part 
of  the  county.  In  these  beach  areas  there  is  a  sprinkling  of  gravel 
on  the  surface  and  throughout  the  soil,  ranging  from  very  small  to 
about  3  inches  in  diameter.  As  a  rule  there  is  not  enough  gravel 
present  seriously  to  interfere  with  cultivation.  Other  important 
areas  of  the  type  occur  to  the  north  and  east  of  Rome  as  an  almost 
level  plain.  These  areas  and  another  area  at  Blossvale,  in  Anns- 
ville  Town,  are  below  the  level  at  which  the  old  lake  stood,  but  they 
occupy  essentially  a  terrace  position  with  reference  to  the  streams 
along  which  they  occur,  and  the  soil  in  most  places  is  a  good  gravelly 
loam,  corresponding  with  the  general  type  description.  North  and 
east  of  Rome,  bordering  the  Mohawk  River,  are  some  very  gravelly 
areas,  the  surface  being  almost  completely  covered  with  rounded 
gravel  and  cobbles. 

The  more  gravelly  areas  of  the  type  are  rather  difficult  to  handle 
satisfactorily,  and  general  farming  is  not  followed  to  any  extent. 
Near  Rome,  however,  such  areas  are  being  used  quite  successfully  in 
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growing  heavy  truck  crops,  including  peas  and  beans.  The  less  grav¬ 
elly  areas  are  considered  excellent  land  for  corn,  oats,  and  grasses, 
and  for  potatoes,  beans,  cabbage,  etc.  The  corn  is  largely  cut  for  ensil¬ 
age.  Where  grown  for  this  purpose  yields  of  10  to  20  tons  are  secured. 
Where  grown  for  the  grain,  the  yields  range  from  35  to  75  bushels 

per  acre. 

Land  values  on  this  type  range  from  $30  to  $100  an  acre,  depend¬ 
ing  upon  location  and  improvement. 

DUNKIRK  SANDY  LOAM 

The  surface  soil  of  the  Dunkirk  sandy  loam  to  an  average  depth 
of  10  inches  is  a  brown  to  light  brown,  loose  friable  sandy  loam. 
The  subsoil  is  a  brown  to  light  brown,  compact  coarse  sandy  loam 
to  loamy  coarse  sand.  The  soil  and  subsoil  contain  a  few  small, 
rounded  gravel.  Owing  to  the  light  texture  of  the  soil,  it  is  easily 
handled. 

This  type  occurs  only  in  a  few  small  areas,  three  near  the  city  of 
Oneida,  along  Oneida  Creek,  and  one  southeast  of  Camden,  in  the 
town  of  Camden.  These  areas  occupy  terrace  positions,  and  have  a 
level  topography  and  good  natural  drainage.  The  area  of  Dunkirk 
sandy  loam  in  the  town  of  Camden  is  underlain  by  strata  of  clay  at 
depths  varying  from  4  to  10  feet.  This  clay  stratum  constitutes  a 
reservoir  for  soil  moisture,  although  it  is  rather  deep. 

In  the  vicinity  of  Camden  these  flat  terrace  lands  were  at  one  time 
esteemed  for  the  production  of  sweet  corn  for  the  canning  factories. 
Their  productiveness  has  diminished,  however,  owing  to  improper 
management.  The  present  crops  grown  include  oats,  corn,  potatoes, 
and  hay.  Oats  yield  about  25  bushels  per  acre,  corn  35  to  50  bushels, 
potatoes  100  to  125  bushels,  and  hay  an  average  of  1  ton  per  acre. 
In  the  vicinity  of  Oneida  better  yields  are  obtained. 

Hoot  crops  and  garden  and  truck  crops  do  well  on  this  soil.  The 
addition  of  organic  matter  and  better  tillage  methods,  together  with 
the  application  of  lime,  are  needed  to  restore  this  land  to  its  natural 
state  of  productiveness. 

The  type  is  conveniently  located  with  respect  to  shipping  points, 
and  can  be  purchased  at  $15  to  $35  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Dunkirk  sandy  loam: 


Mechanical  analyses  of  Dunkirk  sandy  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161934 . 

Soil . 

Per  cent 

0.8 

2.0 

Per  cent 

7.4 

9.2 

Per  cent 

16.8 

21.4 

Per  cent 

38.8 

33.4 

Per  cent 

10.4 

7.2 

Per  cent 

16.2 

13.3 

Per  cent 

9.4 

13.7 

161935 . 

Subsoil . 
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DUNKIRK  FINE  SANDY  LOAM 

The  surface  soil  of  the  Dunkirk  fine  sandy  loam  is  a  brownish  ^ay 
fine  sandy  loam  or  loam,  with  a  depth  of  8  to  10  inches.  This  is 
underlain  by  a  lighter  brow  fine  sandy  loani  which  extends  to  a 
depth  of  3  feet  or  more  in  some  places,  and  in  others  grades  at  a 
depth  of  15  to  18  inches  into  a  yellowish  bro-sTO  and  gray,  mottled 
clay  loam.  The  soil  and  subsoil  are  practically  free  of  gravel.  _ 

The  Dunkirk  fine  sandy  loam  occurs  in  several  small  areas  in  the 
towms  of  Verona,  Rome,  and  Vienna,  being  confined  to  the  old 
glacial  Lake  Iroquois  basin.  The  topography  of  typical  areas  is 
nearly  level  to  very  gently  imdulating,  and  a  large  part  of  the  type 

has  imperfect  drainage.  ^  i  r  • 

The  Dunkirk  fine  sandy  loam  is  used  mainly  for  general  farming. 

Corn  yields  40  to  60  bushels  of  ears  per  acre,  oats  40  to  60  bushels, 

and  hay  about  li  tons.  A  few  truck  crops  are  grown  and  produce 

satisfactory  yields. 

Agricultural  conditions  on  this  type  vary  from  good  to  poor,  in 
the  more  progressive  communities  the  stable  manure  is  returned  to 
the  land  and  crops  of  legumes  are  grow  annually.  The  buildings 
and  improvements  are  good.  The  value  of  the  farms  varies  accord¬ 
ing  to  the  location.  Some  lands  seU  for  $10  to  $15  an  acre,  while 
others  are  held  at  $25  to  $40  an  acre. 


DUNKIRK  LOAM 


The  Dunkirk  loam  to  an  average  depth  of  8  to  10  inches  is  a  brown¬ 
ish  gray  to  grayish  brown  loam,  varying  to  a  fine  sandy  loam.  The 
subsoil  ranges  m  texture  from  that  of  the  soil  to  a  compact  clay 
loam,  the  color  ranging  from  browmish  gray  to  mottled  gray  and 
brovm.  In  places  the  subsoil  has  a  slight  purplish  tinge  on  account 
of  some  influence  from  the  Medina  sandstone.  Both  the  soil  and 
the  subsoil  are  practically  stone-  and  gravel-free,  and  the  substratum 

usually  consists  of  heavy  gravel-free  material. 

The  Dunkirk  loam  is  not  extensive,  being  confined  to  a  few  areas 
through  the  old  glacial  Lake  Iroquois  basin,  m  the  western  part  of 
the  county.  The  topography  varies  from  flat  to  very  gently  undu¬ 
lating,  and  the  elevation  ranges  from  380  to  about  480  feet  above 
sea  level.  As  a  whole  the  natural  drainage  is  not  sufficient,  and 


artificial  drainage  is  necessary.  •  n  j? 

The  Dunkirk  loam  is  composed  of  materials,  essentially  of  a  non- 

calcareous  nature,  transported  by  water  from  foreign  locations  and 

deposited  in  their  present  position. 

The  native  forest  growth  upon  this  consisted  largely  ot  elm, 

beech,  and  white  pine.  .  •  -i 

This  type  is  considered  a  fairly  good  general  farmmg  soil,  ine 

principal  crops  grown  are  corn,  oats,  and  hay.  Corn  yields  60  to  10 
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bushels  of  ears  to  the  acre,  oats  40  to  50  bushels,  and  hay  IJ  to  2 
tons. 

The  average  agricultural  conditions  on  the  Dunkirk  loam  are 
good.  Farm  values  vary  according  to  the  improvements  and  dis¬ 
tance  to  market,  ranging  from  about  $35  to  $75  an  acre. 

DUNKIRK  CLAY  LOAM 

The  Dunkirk  clay  loam  to  a  depth  of  6  to  8  inches  varies  from  a 
fine  sandy  loam  to  silty  clay  loam  of  a  brownish-gray  color.  The 
subsoil  is  a  mottled  gray  and  yellow  or  gray,  brown,  and  yellowish 
mottled  silty  clay  loam  to  clay.  At  depths  of  20  to  36  inches  the 
clay  sometimes  grades  into  a  mottled  purplish,  sticky  fine  sandy 
loam.  The  type  is  quite  free  from  rock  fragments  and  gravel.  It 
can  be  cultivated  only  within  a  narrow  range  of  moisture  conditions, 
for  if  plowed  when  too  wet  it  clods  badly. 

This  type  occurs  mainly  in  the  towns  of  Kome  and  Verona.  Its 
most  typical  development  is  about  2  miles  southeast  of  Higginsville. 
The  topography  varies  from  flat  to  slightly  irregular.  Drainage  is 
only  fair  because  of  this  topography  and  the  heavy  texture  of  the 
material. 

The  t3rpe  is  devoted  mainly  to  dairy  farming.  Some  com  is  grown, 
and  yields  average  about  10  tons  per  acre.  Oats  yield  about  30 
bushels  per  acre.  Timothy,  the  crop  to  which  this  soil  is  best  adapted, 
produces  from  If  to  2|^  tons  of  hay  per  acre.  Some  alfalfa  is  grown. 
The  type  is  best  suited  to  the  production  of  grass  and  to  dairying. 

Tile  underdrainage  is  needed,  together  with  deeper  plowing.  As 
a  whole,  agilcultural  conditions  on  this  type  are  good. 

DUNKIRK  CLAY 

The  surface  soil  of  the  Dunkirk  clay  consists  of  a  grayish  brown 
clay  with  an  average  depth  of  about  6  inches,  and  the  subsoil  is  a 
grayish  brown,  heavy,  compact,  tenacious  clay,  often  mottled  gray 
and  brown.  The  type  is  practically  free  from  rock  fragments.  Owing 
to  its  compact  structure  and  its  tendency  to  bake  upon  drying,  it  is 
a  very  difficult  soil  to  till  and  requires  careful  handling,  for  if  plowed 
when  either  too  wet  or  too  dry  it  becomes  so  packed  and  clodded 
that  several  seasons  are  required  to  restore  good  tilth. 

The  Dunkirk  clay  is  developed  in  but  one  area  in  the  county, 
located  about  2  miles  west  of  Dunbarton,  in  the  town  of  Verona. 
This  type  has  a  nearly  level  topography,  but  the  drainage  is  good, 
except  when  excessive  rains  are  experienced. 

The  area  of  Dunkirk  clay  in  this  county  is  fairly  well  developed  agri¬ 
culturally,  and  is  used  for  general  farming.  .  Hay  averages  about  2  tons 
per  acre.  Stable  manure  is  returned  to  the  land  and  some  commercial 
fertilizer  is  used.  The  buildings  generally  are  in  a  good  condition. 
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The  Fox  soils  are  brown  to  gray  in  color.  The  topography  is 
level,  except  where  varied  by  potholes  or  eroded  valleys.  The  ma¬ 
terial  from  which  the  soils  are  derived  was  deposited  as  outwash 
plains  or  as  terraces  along  streams  within  the  glacial  area  or  flowing 
out  of  it.  It  is  wholly  or  mainly  of  glacial  derivation  and  consists 
largely  of  limestone.  The  series  occurs  in  the  northeastern  United 
States.  Only  one  member — the  Fox  gravelly  loam — is  encountered 
in  Oneida  County. 

FOX  GRAVELLY  LOAM 

The  soil  of  the  Fox  gravelly  loam  to  an  average  depth  of  12  inches 
consists  of  a  brown,  heavy  sandy  loam,  containing  both  small  and 
large,  rounded  gravel.  Much  of  this  gravel  is  of  limestone,  though 
a  considerable  part  is  from  rocks  occurring  farther  to  the  north. 
Gravel  is  abundant  upon  the  surface  of  this  type.  The  subsoil  is 
a  brown  or  reddish  brown  loam  to  heavy  loam,  carrying  rounded 
gravel.  At  depths  greater  than  36  inches  beds  of  gravel  are  en¬ 
countered.  The  quantity  of  gravel  present  in  the  soil  seldom  inter¬ 
feres  with  tillage  operations. 

Areas  of  Fox  gravelly  loam  are  confined  to  the  limestone  region 
in  the  southern  part  of  the  county.  The  most  typical  development 
is  within  the  town  of  Bridgewater,  while  smaller  areas  occur  in  Paris, 
Marshall,  and  Sangerfield  Towns.  The  type  occupies  nearly  level 
terrace  areas,  having  an  elevation  above  sea  level  of  about  1,200  to 
nearly  1,300  feet.  The  natural  drainage  is  for  the  most  part  good. 

The  Fox  gravelly  loam  is  recognized  as  one  of  the  best  farming 
soils  of  the  county.  It  is  particularly  well  adapted  to  corn.  It  is 
also  well  suited  to  potatoes,  oats,  alfalfa,  clover,  and  timothy.  The 
yields  are  generally  good.  Corn  averages  75  to  100  bushels  of  earn 
or  from  8  to  12  tons  of  ensilage  per  acre.  The  yield  of  potatoes 
ranges  from  100  to  200  bushels  per  acre.  Oats  yield  40  to  60  bushels. 
AlfaKa  does  particularly  weU,  producing  an  average  of  3  tons  per 
acre  in  a  season.  Clover  and  timothy  yield  from  IJ  to  2J  tons  of 
hay  of  excellent  quahty  per  acre. 

The  agricultural  conditions  on  the  Fox  gravelly  loam  are  good. 
The  buildings  are  adequate  and  well  cared  for.  The  land  values 
range  from  $50  to  $75  an  acre,  according  to  improvements. 

Merrimac  Series 

The  surface  soils  of  the  Merrimac  series  are  brown.  The  sub¬ 
soils  are  predominantly  yellow,  and  consist  largely  of  sand  and  gravel. 
The  series  occurs  in  the  northern  part  of  the  United  States,  and  com¬ 
prises  high  glacial  terraces  along  the  streams  of  this  region.  The 


Soil  Survey  of  Oneida  County,  New  York 


45 


.  material  is  derived  from  crystalline  rocks.  Four  types  of  this  series 
are  recognized  in  Oneida  County— the  Merrimac  fine  sand,  gravelly 
sandy  loam,  coarse  sandy  loam,  and  fine  sandy  loam. 

MERRIMAC  FINE  SAND 

The  surface  soil  of  the  Merrimac  fine  sand  has  an  average  depth 
of  about  6  inches  and  is  light  brown  in  color.  It  is  underlain  by 
a  yellowish  brown  fine  sand.  The  soil  is  loose,  mellow,  and  easily 
cultivated. 

This  type  occurs  as  a  single  area  to  the  east  of  Holland  Patent, 
in  Trenton  Town,  in  the  eastern  part  of  the  county.  The  surface 
is  nearly  level  to  gently  rolling.  Owing  to  the  topography  and  the 
loose  structure  of  the  soil,  drainage  is  good. 

The  original  growth  of  pines  and  hardwoods  has  been  removed, 
j-he  present  native  vegetation  consists  of  sand  grass,  berry  hushes, 
and  scrub  timber. 

Only  a  small  part  of  this  type  is  under  cultivation,  the  greater 
part  being  used  for  pastures.  Low  yields  of  corn,  buckwheat,  and 
potatoes  are  secured.  ’ 

This  soil  is  adapted  to  the  growing  of  early  truck  crops.  The 
incorporation  of  stable  manure  and  the  use  of  cover  crops,  together 
with  the  liberal  application  of  commercial  fertilizers  are  hiffhlv 
benencial. 

MERRIMAC  GRAVELLY  SANDY  LOAM 

The  Merrimac  gravelly  sandy  loam  to  an  average  depth  of  8 
inches  is  a  brown  or  light  brown  gravelly  sandy  loam.  The  subsoil 
is  slightly  lighter  in  color  and  varies  from  a  gravelly  sand  to  a  grav¬ 
elly  coarse  sandy  loam.  The  gravel  is  usually  of  small  size  and  com¬ 
posed  of  granite  and  gneiss.  It  is  not  present  in  sufficient  quantities 
to  hinder  cultivation. 

This  type  occurs  in  the  northeastern  corner  of  the  county  in  the 
towns  of  Boonville  and  Forestport  and  farther  south  in  the  town 
of  Trenton.  The  topography  is  nearly  level,  or  that  typical  of  a 
terrace  soil.  Owing  to  the  loose  structure  of  the  material  and  its 
position,  the  drainage  is  often  excessive. 

This  type  lies  in  the  mixed  pine  forest  region  of  the  State  and 
was  heavily  timbered  before  the  land  was  cleared  for  agricultural  use. 

The  Merrimac  gravelly  sandy  loam  is  used  for  general  farming! 
Corn,  oats,  buckwheat,  and  potatoes  are  the  chief  crops  grown. 
Only  fair  yields  are  secured.  But  little  stable  manure  is  saved, 
and  very  little  commercial  fertilizer  is  used.  Some  timber  is  cut 

for  pulp  wood.  The  area  of  this  soil  south  of  Trenton  receives  good 
tillage  and  produces  higher  yields. 
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MERRIMAC  COARSE  SANDY  LOAM 

The  surface  soil  of  the  Merrimac  coarse  sandy  loam  varies  in 
depth  from  6  to  10  inches.  It  consists  of  a  brown  loamy  sand  or 
coarse  sand,  and  is  imderlain  to  a  depth  greater  than  36  inches 
by  a  grayish  yellow  or  grayish  brown  sand.  The  texture  of  the 
subsoil  becomes  coarser  with  depth,  until  at  36  inches  it  is  a  coarse 
sand  or  fine  gravel.  Some  small  gravel  is  scattered  over  the  surface 
and  throughout  the  soil  section,  because  of  its  light  texture  this 
soli  is  easily  tilled. 

The  Merrimac  coarse  sandy  loam  is  encountered  in  the  north¬ 
eastern  part  of  the  county,  in  the  towns  of  Boonville,  Forestport, 
Kemsen,  and  Steuben.  The  topography  is  nearly  level  to  gently 
rolling,  and  the  elevation  ranges  from  about  800  to  1,500  feet  above 
sea  level.  The  type  is  traversed  by  several  streams,  which  afford 
adequate  drainage  to  all  sections. 

The  Merrimac  coarse  sandy  loam  formerly  supported  a  heavy 
growth  of  hemlock,  pine,  and  spruce.  This  was  removed  during 
the  settlement  of  the  region,  and  the  native  growth  now  consists 
of  only  a  poor  second  growth  of  pine,  hemlock,  spruce,  poplar,  white 
birch,  and  soft  maple,  with  a  scant  growth  of  huckleberry  bushes, 
briers,  and  brakes. 

The  type  is  not  adapted  to  general  farming  in  its  present  condi¬ 
tion.  Some  cultivation  is  carried  on,  but  only  in  a  desultory  man¬ 
ner.  With  the  application  of  commercial  fertilizcx’s,  fair  yields  of 
potatoes  of  good  quality  are  secured.  A  little  pulp  wood  is  cut  each 
year. 

This  soil  is  easily  built  up  by  careful  management.  The  applica¬ 
tion  of  stable  manures,  the  use  of  cover  crops,  and  a  uniform  depth 
of  plowing  are  needed  in  its  improvement. 

The  type  is  held  in  large  tracts  by  nonresidents,  who  acquired 
the  land  before  the  timber  was  removed.  Probably  the  best  use 
of  this  soil  is  for  forestry.  Several  small  patches  of  white  pine  have 
been  set  out  and  are  in  a  thrifty  condition. 

Land  values  vary  according  to  the  quantity  and  quality  of  the 
timber.  They  range  from  $1  to  $10  an  acre. 

MERRIMAC  FINE  SANDY  LOAM 

The  surface  soil  of  the  Merrimac  fine  sandy  loam  varies  in  depth 
from  6  to  10  inches  and  consists  of  a  fight  brown  fine  sandy  loam. 
The  subsoil  to  depths  greater  than  36  inches  is  a  grayish  brown  to 
fight  brown  loamy  fine  sand  to  fine  sandy  loam.  The  material 
throughout  the  soil  section  is  loose  and  mellow.  Some  small  gravel 
is  commonly  scattered  over  the  surface  of  this  type.  A  stratum  of 
clay  is  encountered  at  depths  varying  from  10  to  15  feet.  This  soil 
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IS  easily  tilled,  and  can  be  cultivated  under  a  wide  range  of  moisture 
conditions. 

The  Merrimac  fine  sandy  loam  is  typically  developed  in  the  north¬ 
eastern  part  of  the  county,  in  the  towns  of  Boonville  and  Forestport. 
Other  areas  of  smaller  extent  are  found  in  the  adjoining  town  of 
Remsen  and  along  West  Canada  Creek,  in  the  town  of  Trenton.  The 
topography  is  level  or  nearly  so,  and  the  natural  drainage  is  good. 

The  original  forest  growth  on  this  type  was  chiefly  pine,  with  hem¬ 
lock,  some  hardwood,  and  spruce.  Where  this  timber  was  removed 
the  land  grew  up  in  hemlock,  maple,  and  beech.  Since  the  original 
timber  has  been  cut  off  large  areas  have  been  burned  over,  and  in 
such  places  the  present  forest  growth  consists  of  poplar. 

The  sand  deposits  of  this  type  are  extensively  worked  in  the  vicin¬ 
ity  of  Boonville  and  Hawkinsville,  and  a  high  grade  of  building  sand 
is  shipped  by  canal  and  railroad  to  large  cities. 

Some  areas  of  this  soil  are  adapted  to  early  truck  crops,  such  as 
cantaloupes  and  early  potatoes,  though  the  greater  part  of  the  type 
is  suitable  only  for  forestry. 

A  very  small  part  of  the  Merrimac  fine  sandy  loam  is  under  culti¬ 
vation.  Corn  yields  4  to  8*  tons  of  ensilage  per  acre,  oats  20  to  25 
bushels,  buckwheat  20  bushels,  hay  •  about  1  ton,  and  potatoes  an 
average  of  100  bushels.  The  methods  of  farming  are  generally  poor. 
Little  organic  matter  is  returned  to  the  land  and  only  a  few  cattle 
are  kept.  Conditions  in  the  vicinity  of  Prospect,  in  Trenton  Town, 
are  somewhat  better  than  the  average.  The  soil  is  underlain  by  lime¬ 
stone,  and  the  farmers  use  good  cultural  methods  and  secure  cor¬ 
respondingly  good  yields.  In  general,  this  type  is  in  need  of  organic 
matter,  the  addition  of  which  renders  it  more  resistant  to  drought. 

The  greater  part  of  this  type  is  better  suited  to  the  growing  of  tun- 
ber  than  to  the  production  of  cultivated  crops.  Much  of  it  is  for¬ 
ested  with  poplar  and  a  poor  quality  of  hardwood.  Some  large  areas 
have  but  httle  growth  of  any  kind,  and  these  could  profitably  be 
reforested. 

Land  values  vary  according  to  location,  improvements,  and  forest 
growth.  Some  of  the  cultivated  farms  sell  for  $30  to  $50  an  acre, 
while  large  tracts  in  the  town  of  Forestport  are  held  at  $1  to  $5  an 
acre. 

A  marked  variation  of  the  Merrimac  fine  sandy  loam  occurs  in  a 
small  area  2  miles  east  of  Forestport  Station  in  the  town  of  Forestport. 
In  this  area  the  soil  to  an  average  depth  of  6  inches  is  a  fight  brown 
fine  sandy  loam,  and  is  underlain  by  a  yellowish  brown  to  brownish 
gray  fine  sandy  loam.  The  soil  and  subsoil  are  loose  and  mellow. 
The  surface  of  this  area  is  thickly  strewn  with  rounded  glacial  erratics 
of  all  sizes,  making  cultivation  difficult. 
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The  topography  of  this  area  is  gently  rolling,  but  a  large  part  of  it 
receives  the  seepage  from  the  hills  and  is  therefore  wet  throughout 
the  greater  part  of  the  year.  The  manner  of  formation  of  this  small 
area  is  not  definitely  understood. 

This  area  formerly  supported  a  forest  growth  typical  of  this  region. 
It  now  affords  scant  pasturage.  A  mixed  growth  of  maple,  hem¬ 
lock,  and  poplar  furnishes  some  pulp  wood.  This  land  is  valued  at 
about  $5  an  acre. 

Otisville  Series 

The  surface  soils  of  the  Otisville  series  are  brown  and  the  subsoils 
yellowish  in  color.  The  topography  varies  from  rolling  to  hilly.  The 
soils  are  encoimtered  in  the  northeastern  section  of  the  United  States. 
They  are  derived  from  noncalcareous  kame  and  esker  material,  and 
differ  from  the  soils  of  the  Rodman  series  in  this  absence  of  limestone 
as  an  important  constituent.  Drainage  is  usually  good.  The  Otis¬ 
ville  fine  sand  and  gravelly  fine  sandy  loam  are  mapped  in  Oneida 
County. 

OTISVILLE  FINE  SAND 

To  an  average  depth  of  about  8  inches  the  surface  soil  of  the  Otis¬ 
ville  fine  sand  is  a  dull  brown  to  grayish  brown,  loose  fine  sand.  The 
subsoil  to  depths  greater  than  36  inches  consists  of  a  yellowish  brovm 
to  light  yellow,  incoherent  fine  sand.  A  small  quantity  of  small 
gravel  is  sometimes  scattered  through  the  surface  soil  and  subsoil. 

The  Otisville  fine  sand  occurs  in  the  upland  region  of  the  coimty, 
associated  with  the  Worth  stony  loam,  in  the  towns  of  Ava  and  Lee, 
and  also  in  the  towns  of  Annsville,  Camden,  and  Vienna.  The 
topography  varies  from  rolling  to  hilly,  the  type  being  characterized 
by  kames  and  eskers.  Owing  to  the  loose  and  incoherent  nature  of 
the  material,  the  drainage  is  excessive. 

The  type  supports  a  mixed  growth  of  birch,  soft  maple,  hemlock, 
poplar,  brush,  and  ferns,  with  some  native  grass.  Very  little  of  this 
type  is  under  cultivation,  most  of  it  being  Waste  land.  The  Otis^’ille 
fine  sand  is  best  reforested. 

The  buildings  upon  this  land  are  in  poor  condition.  The  value  of 
the  type  ranges  from  $3  to  $8  an  acre. 

OTISVILLE  GRAVELLY  FINE  SANDY  LOAM 

The  surface  soil  of  the  Otisville  gravelly  fine  sandy  loam  to  a  depth 
of  8  to  10  inches  varies  from  a  light  brown  gravelly  fine  sandy  loam 
to  very  fine  sandy  loam.  The  subsoil  is  a  yellovdsh  brown  gravelly 
fine  sandy  loam.  The  entire  section  is  characterized  by  a  large 
content  of  rounded  and  subangular  coarse  and  fine  gravel  composed 
of  quartz  and  sandstone,  and  the  deep  subsoil  consists  of  stratified 
gravel  beds. 
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The  Otisville  gravelly  fine  sandy  loam  is  irregularly  distributed 
throughout  the  glaciated,  upland  region,  except  in  the  limestone  and 
crystalline  rock  sections  of  the  county.  It  is  most  extensively  de¬ 
veloped  in  the  northwestern  part  of  the  county,  in  connection  with  the 
Worth  series. 

The  topography  is  broken  and  irregular,  the  type  including  ridges 
and  elevations  rising  from  a  few  feet  to  over  100  feet  in  some  cases 
above  the  surface  of  the  surrounding  soils.  Because  of  the  high 
gravel  content  and  the  light  texture  of  the  soil,  the  drainage  is  often 
excessive. 

In  the  more  gently  rolling  areas  of  this  type  some  cultivation  is 
carried  on,  although  the  crop  yields  are  easily  affected  by  the  seasons. 
Corn  averages  6  to  8  tons  of  silage  per  acre,  potatoes  yield  75  to  125 
bushels,  oats  an  average  of  about  25  bushels,  and  mixed  hay  usually 
less  than  IJ  tons  per  acre. 

Upon  these  easier  tilled  lands  the  addition  of  organic  matter  and 
better  tillage  methods  result  in  marked  improvement. 

The  greater  part  of  the  Otisville  gravelly  fine  sandy  loam  is  best 
suited  for  use  as  pasture  and  forest  land.  Its  value  is  low,  ranging 
from  S5  to  $30  an  acre. 

Rodman  Series 

The  soils  of  the  Rodman  series  range  from  light  brown  through 
grayish  to  yellowish  brown  with  a  reddish  shade.  The  subsoils  are 
yellowish.  They  are  derived  from  material  predominantly  of  lime¬ 
stone  derivation  occurring  in  the  form  of  hilly  water-laid  deposits. 
They  are  found  in  the  glacial  region  of  the  United  States.  Only 
one  member  of  this  series,  the  Rodman  gravelly  fine  sandy  loam,  is 
recognized  in  Oneida  County. 

RODMAN  GRAVELLY  PINE  SANDY  LOAM 

The  soil  of  the  Rodman  gravelly  fine  sandy  loam  to  a  depth  of 
about  8  inches  consists  of  a  light  brown  or  yellowish  brown  fine 
sandy  loam,  containing  a  large  percentage  of  roimded  and  angular 
gi'avel  and  stones.  The  subsoil  is  of  the  same  character  as  the  soil, 
though  lighter  in  color  and  frequently  more  gravelly.  The  gravel  is 
of  both  foreign  and  local  origin.  The  presence  of  fimestone  is  the 
determining  factor  in  the  correlation  of  this  type.  Except  for  the 
high  gravel  content  and  rough  surface  of  some  areas,  the  type  is  easy 
to  cultivate. 

The  most  extensive  areas  of  this  type  are  found  in  the  southern 
part  of  the  coimty  near  Clayville,  Oriskany  Falls,  and  Waterville. 
A  small  area  is  located  farther  north  at  Holland  Patent,  in  the  tovm 
of  Trenton.  The  topography  is  gently  rolling  to  rough  and  broken. 
The  natural  drainage  is  good. 
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•Where  the  surface  is  not  too  broken,  this  type  is  well  suited  to  the 
cultivation  of  corn,  oats,  potatoes,  and  grass.  Corn  yields  8  -to  10 
tons  of  ensilage,  potatoes  100  to  125  bushels,  oats  about  30  bushels, 
and  hay  an  average  of  1^  tons,  per  acre.  A  large  part  of  the  type, 
however,  is  unsuitable  for  cultivation  and  is  used  for  either  pasture 
or  wood  lots.  A  small  quantity  of  commercial  fertilizer  is  used,  and 
stable  manure  is  applied.  As  a  rule  the  type  is  fairly  well  farmed, 
considering  the  natural  difficulties  encountered. 

Land  values  range  from  $5  to  $40  an  acre,  depending  on  improve¬ 
ments  and  topographic  features. 

Hinckley  Series 

The  surface  soils  of  the  Hinckley  series  are  brownish  gray  to 
brown,  and  the  subsoils  grade  from  yellowish  brown  in  the  upper 
part  to  brownish  gray  and  gray  at  depths  of  2  feet  or  more.  The 
deeper  subsoil  consists  mainly  of  beds  of  sand  or  sand  and  gravel. 
This  series  has  a  very  irregular  topography,  including  kames  and 
rough  terrace  and  outwash  plain  areas.  The  material  was  originally 
laid  down  by  running  water,  and  the  irregular  topography  is  appar¬ 
ently  due  in  part  to  wind  action.  The  soil  material  is  mainly  granitic. 
Three  types  are  encountered  in  Oneida  County,  the  Hinckley  coarse 
sandy  loam,  gravelly  fine  sandy  loam,  and  fine  sandy  loam. 

HINCKLEY  COARSE  SANDY  LOAM 

The  surface  soil  of  the  Hinckley  coarse  sandy  loam,  extending  to  an 
average  depth  of  about  8  inches,  is  a  brown  medium  to  coarse  sandy 
loam.  The  subsoil  is  a  grayish  yellow  to  brown  coarse  sandy  loam. 
Small  crystalline  stones  and  gravel  occur  throughout  the  region 
occupied  by  this  type. 

The  Hinckley  coarse  sandy  loam  is  encountered  in  the  northeastern 
part  of  the  county  in  the  towns  of  Trenton,  Remsen,  Boonville,  and 
Forestport.  The  topography  is  hiUy  to  rolling,  showing  a  kame 
formation.  The  drainage  is  good,  though  seldom  excessive. 

Owing  to  its  surface  configuration,  this  type  is  not  adapted  to  culti¬ 
vation.  It  is  used  for  pasturage,  to  which  it  is  best  suited. 

The  agricultural  value  of  the  Hinckley  coarse  sandy  loam  is  low, 
probably  averaging  not  more  than  $8  to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type: 


Mechanical  analyses  of  Hinckley  coarse  sandy  loam 


Number 

nescription 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161987 . 

Soil. . . 

Percent 

7.0 

8.2 

Per  cent 

28.1 

29.6 

Per  cent 

18.2 

25.8 

Per  cent 

17.2 

27.4 

Percent 

7.6 

3.6 

Per  cent 

12.1 

3.5 

Per  cent 

10.0 

2.0 

161988 . 

Subsoil . 
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HINCKLEY  GRAVELLY  FINE  SANDY  LOAM 

The  soil  of  the  Hinckley  gravelly  fine  sandy  loam  to  a  depth  of  7 
to  10  inches  is  a  brownish  gray  to  light  brown  fine  sandy  loam,  carry¬ 
ing  a  large  quantity  of  rounded  and  subangular  gravel.  The  subsoil 
is  a  yellowish  brown  gravelly  fine  sandy  loam  to  a  depth  of  18  to  36 
inches,  grading  below  into  beds  of  sand  and  gravel.  The  gravel  is 
mainly  granitic. 

The  Hinckley  gravelly  fine  sandy  loam  is  of  small  extent,  occurring 
only  in  the  northern  part  of  the  county  in  the  vicinity  of  Boonville, 
North  Pond,  and  Alder  Creek.  The  surface  is  very  irregular,  the  type 
having  a  distinctly  kame  topography.  The  drainage  is  excessive. 

Very  little  of  the  type  is  farmed,  although  most  of  it  has  been  cleared 
of  timber,  and  some  areas  are  fenced  for  pasture  land.  Small  areas, 
where  the  surface  is  comparatively  smooth,  are  used  for  the  produc¬ 
tion  of  potatoes,  which  give  fair  to  good  yields,  and  for  corn  and  oats, 
with  generally  low  yields.  Corn  is  grown  mainly  for  ensilage.  The 
rougher  areas  are  best  suited  to  forestry. 

HINCKLEY  FINE  SANDY  LOAM 

The  soil  of  the  Hinckley  fine  sandy  loam  to  a  depth  of  7  to  10  inches 
is  a  hght  brown  to  yellowish  brown  fine  sandy  loam.  The  subsoil  is 
a  yellowish  fine  sandy  loam  to  sandy  loam  to  a  depth  of  18  inches  or 
more,  grading  below  into  beds  of  stratified  sand  or  sand  and  fine 
gi-avel.  The  soil  and  subsoil  are  free  from  stone  fragments,  but  some 
small  gravel  is  frequently  scattered  over  the  surface. 

The  type  occurs  in  the  northeastern  part  of  the  county.  It  occupies 
knolls,  hillocks,  rough  kame  ridges,  and  steep  slopes.  The  drainage 
is  excessive. 

Some  areas  are  of  kame  origin.  Other  areas  possibly  are  the 
result  of  wind  action  over  former  level  terrace  or  outwash  plain  areas, 
while  still  others  are  the  result  of  erosion.  The  type  as  a  whole  is 
derived  from  stratified  deposits.  It  differs  from  the  Merrimac  fine 
sandy  loam  in  having  a  much  rougher  topography. 

The  Hinckley  fine  sandy  loam  is  not  used  for  agriculture.  Like  the 
Merrimac  soils  it  supports  a  scattered  forest  growth,  but  the  timber 
is  of  little  value.  The  type  is  probably  best  suited  to  forestry. 

Clyde  Series 

The  Clyde  soils  are  prevailingly  black  in  the  surface  section,  but 
vary  to  dark  gray  or  dark  brown,  the  strength  of  color  being  related 
to  the  quantity  of  organic  matter  present.  The  subsoils  are  gray, 
yellowish  gray,  and  mottled  gray  and  yellow,  and  are  usually  heavier 
than  the  soils.  The  Clyde  types  occur  in  flat  or  depressed,  poorly 
dramed  areas,  distributed  throughout  the  northeastern  quarter  of  the 
United  States.  They  are  derived  from  materials  of  mixed  origin; 
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either  water-laid  deposits  in  lakes  or  ice-laid  deposits  that  have  been 
subjected  to  conditions  of  deficient  drainage.  This  series  is  repre¬ 
sented  in  Oneida  County  by  two  types,  the  Clyde  fine  sand  and  the 
Clyde  clay  loam. 

CLYDE  FINE  SAND 

The  surface  soil  of  the  Clyde  fine  sand  is  a  dark  brown  to  black 
fine  sand.  It  has  a  depth  of  about  10  inches.  The  subsoil  is  a  fine 
sand,  the  color  of  which  varies  from  brown  to  gray  and  is  frequently 
bluish  in  the  lower  part.  The  surface  soil  is  often  quite  loamy, 
owing  to  its  high  organic-matter  content. 

The  Clyde  fine  sand  is  encountered  in  two  narrow  strips  at  the  head 
of  Oneida  Lake.  These  areas  are  only  a  little  above  the  level  of  the 
lake  and  are  consequently  poorly  drained,  with  water  standing 
within  a  few  inches  of  the  surface  throughout  the  year. 

The  type  is  composed  of  water-laid  material  which  has  been  sub¬ 
jected  to  poor  drainage  conditions  for  a  long  period.  The  decay  of 
organic  matter  has  resulted  in  the  dark  color  of  the  soil.  Very  little 
of  this  type  is  under  cultivation.  •  With  proper  drainage  it  is  capable 
of  producing  fair  yields  of  truck  crops,  particularly  celery,  lettuce, 
and  onions. 

CLYDE  CLAY  LOAM 

To  an  average  depth  of  about  8  inches  the  Clyde  clay  loam  is  a 
dark  brown  clay  loam,  underlain  by  a  drab  heavy  clay  loam  or  clay 
which  is  very  plastic  and  tenacious.  Care  is  necessary  in  the  handling 
of  this  type,  owing  to  its  tendency  to  clod  if  worked  when  too  wet. 

This  soil  is  encountered  only  in  a  few  small,  poorly  drained  areas 
in  the  western  part  of  the  coimty.  The  topography  is  nearly  level 
and  the  drainage  is  poor. 

The  natural  vegetation  consists  of  water  plants,  together  with 
such  trees  as  elm,  basswood,  and  willows.  A  small  part  of  the  type 
has  been  partially  drained  and  is  devoted  to  grass.  The  remainder 
of  the  type  is  either  used  for  pasture  or  is  waste  land. 

Genesee  Series 

The  Genesee  soils  range  m  color  from  dark  brown  to  grayish 
brown.  They  occur  along  the  major  streams  and  their  tributaries 
throughout  the  northeastern  glaciated  region,  particularly  where 
the  Dunkirk,  Volusia,  Miami,  and  Ontario  series  constitute  the  prin¬ 
cipal  upland  soils.  The  Genesee  series  extends  a  short  distance 
south  of  the  glaciated  area,  where  the  main  streams  have  their 
headwaters  in  areas  of  the  above-named  series.  The  material  con¬ 
sists  of  alluvial  sediments.  These  soils  are  subject  to  annual  or 
seasonal  overflow. 
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Four  members  of  the  Genesee  series,  the  shale  loam,  very  fine 
sandy  loam,  silt  loam,  and  silty  clay  loam,  are  mapped  in  Oneida 
County. 

GENESEE  SHALE  LOAM 

The  soil  of  the  Genesee  shale  loam  to  a  depth  of  10  to  15  inches  is  a 
dark  brown  heavy  loam,  containing  numerous  small  black  shale 
fragments.  The  subsoil  is  a  brown  to  dark  brown  silty  loam,  carrying 
a  high  percentage  of  shale  fragments.  These  fragments  have  often 
weathered  down  to  form  a  heavy-textured  soil.  * 

The  Genesee  shale  loam  occurs  in  the  valleys  through  the  shale 
upland  region  and  is  of  alluvial  origin.  It  is  found  only  in  small 
areas  along  the  valley  of  the  Lansing  Kill  and  the  Mohawk  Eiver. 
The  drainage  of  the  larger  areas  is  good. 

Only  small  areas  of  this  soil  type  are  under  cultivation,  but  these 
produce  good  yields  of  com,  oats,  buckwheat,  potatoes,  and  grass. 
The  greater  part  of  the  type  is  best  suited  to  pasturage. 

GENESEE  VERY  FINE  SANDY  LOAM 

The  surface  soil  of  the  Genesee  very  fine  sandy  loam  consists  of  a 
light  brown  very  fine  sandy  loam  extending  to  a  depth  of  about  9 
inches.  The  subsoil  is  a  lighter  brown  to  grayish  yellow  fine  sandy 
loam.  In  general,  the  material  is  coarser  nearer  the  streams,  and 
finer  farther  away  from  the  swifter  current. 

This  Genesee  very  fine  sandy  loam  occurs  only  in  a  few  small  areas 
along  some  of  the  larger  streams  of  the  county.  These  first-bottom 
areas  are  subject  to  overflow.  The  topography  is  level  or  nearly 
level,  and  the  drainage  is  usually  deficient. 

But  little  of  this  type  is  under  cultivation.  It  is  mainly  devoted 
to  meadow  and  pasture,  for  which  it  is  best  suited. 

GENESEE  SILT  LOAM 

The  Genesee  silt  loam  consists  of  a  brown  to  dark  brown  silt  loam, 
about  10  inches  deep,  underlain  to  a  depth  of  36  inches  by  a  liglit 
brown  compact  silt  loam.  The  subsoil  is  frequently  mottled  with 
gray  or  drab.  The  type  as  a  whole  is  characterized  by  its  high  oiganic- 
matter  content.  Along  the  Mohawk  Eiver  and  its  tributaries  the 
areas  of  this  soil  are  usually  slightly  darker-colored  than  the  typical, 
owing  to  the  influence  of  the  black  Utica  shales  of  the  region.  The 
entire  soil  section  is  free  from  rock  fragments.  The  Genesee  silt  loam 
is  easily  tilled,  the  soil  being  soft,  mellow,  and  friable. 

The  largest  body  of  Genesee  silt  loam  in  the  county  occurs  along 
the  Mohawk  Eiver  flats  between  Utica  and  Eome.  Smaller  areas 
of  this  type  are  encountered  along  nearly  all  of  the  larger  streams  of 
the  county.  The  type  has  a  smooth  topography. 
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Along  the  Mohawk  River  the  valley  floor  occupied  hy  this  type  was 
partially  formed  from  river  sediments  during  glacial  times.  At  the 
present  time  the  level  of  the  river  is  usually  6  to  12  feet  below  the 
surface  of  the  land,  and  good  surface  drainage  is  possible.  But  with 
every  period  of  high  water  the  river  overflows  its  banks,  and  the  entire 
valley  floor  is  inundated.  Each  flood  deposits  fine  sediment  over 
the  surface.  The  smaller  areas  of  this  type  occupy  low  flood  plains, 
which  are  as  a  rule  fairly  well  drained.  The  small  streams  have 
rather  rapid  currents,  and  these  areas  are  seldom  overflowed  for  any 
length  of  time. 

When  this  region  was  first  settled  these  river  bottoms  were  heavily 
forested  with  hardwood.  Subsequently  they  were  cleared  and  culti¬ 
vated.  The  native  vegetation  now  consists  of  bluegrass  and  timothy. 
Only  a  small  part  of  this  type  is  under  cultivation  at  present.  The 
greater  part  of  it  is  utihzed  for  mowing  lands,  to  which  it  is  best  suited. 
Hay  yields  from  1  to  3  tons  per  acre,  with  an  average  of  about  1 J  tons. 

Nearly  all  of  the  Genesee  silt  loam  is  subject  to  overflow,  and  there 
are  but  few  buildings  located  on  it.  Land  values  range  from  $20  to 
$100  an  acre. 

GENESEE  SILTY  CLAY  LOAM 

The  soil  of  the  Genesee  silty  clay  loam  to  an  average  depth  of 
about  12  inches  consists  of  a  brown  to  grayish  brown  heavy  silt 
loam.  Beneath  this  occurs  a  drab  to  bluish  silty  clay  or  clay  loam, 
which  is  plastic  and  tenacious,  and  mottled  with  brown  and  yellow. 
In  the  vicinity  of  Fish  Creek  Landing,  m  Viemia  Town,  the  entire 
section  is  distinctly  mottled  with  yellow  and  gray.  The  type  is  free 
from  stones  and  gravel,  but  owing  to  the  unfavorable  structure  and 
poor  drainage  good  tilth  is  difficult  to  obtain. 

The  Genesee  silty  clay  loam  is  encountered  in  several  scattered 
areas  throughout  the  county.  It  occurs  along  the  Mohawk  River 
near  Rome,  between  Wood  and  Fish  Creeks  near  Fish  Creek  Land¬ 
ing,  along  the  West  Branch  UnadiUa  River  near  Bridgewater,  and 
in  two  areas  bordering  the  Sangerfield  Swamp,  in  Sangerneld  Town. 
It  occurs  as  first-bottom  overflow  land  along  these  streams,  and  is 
poorly  drained.  The  different  areas  are  characterized  by  depres¬ 
sions  which  are  generally  filled  with  w^ater. 

The  Genesee  silty  clay  loam  is  of  comparatively  recent  origin, 
and  with  each  overflow  new  soil-forming  material  is  deposited. 

The  original  vegetation  consisted  of  elm,  soft  maple,  and  ever¬ 
greens,  together  with  swamp  grasses.  Where  well  drained  the  type  is 
suited  to  the  production  of  oats,  hay,  and  pasturage.  It  is  used  maudy 
for  mowing  and  hay  land,  as  but  little  drainage  has  been  attempted. 
Its  agricultural  value  depends  mainly  upon  dramage  conditions. 

The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub¬ 
soil  of  this  type  are  given  in  the  table  following: 
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Mechanical  analyses  of  Genesee  silty  clay  loam 


Number 

Description 

Fine 

gravel 

Coarse 

sand 

Medium 

sand 

Fine 

sand 

Very  fine 
sand 

Silt 

Clay 

161903 . 

Soil . 

Per  cent 

0.0 

.0 

Per  cent 

0.2 

.2 

Per  cent 

0.2 

.3 

Per  cent 

2.0 

5.2 

Per  cent 

11.4 

12.0 

Per  cent 

62.0 

52.5 

Per  cent 

242 

29.7 

161904 . 

Subsoil . 

Miscellaneous  Material 


STEEP  BROKEN  LAND 

The  steep,  broken  areas,  not  stony  enough  to  be  classed  as  rough 
stony  land,  but  too  rough  to  be  used  for  agriculture,  are  classed  as 
steep  broken  land.  The  largest  areas  of  this  kind  occur  along  the 
Mohawk  Eiver  and  its  tributaries  in  the  northern  part  of  the  county. 

The  soil  is  a  very  shaly  loam  which  varies  from  grayish  brown  to 
dark  brown  in  color  and  rests  upon  beds  of  partially  decomposed 
shales  at  a  shallow  depth. 

Formerly  these  slopes  supported  a  heavy  growth  of  native  trees, 
including  maple,  hemlock,  and  white  pine,  but  most  of  the  timber 
has  been  removed.  Over  most  of  the  type,  therefore,  there  is  now 
a  poor  second  growth  of  scrub  trees  and  brush.  In  a  few  places 
erosion  prevents  the  growth  of  plants. 

The  areas  of  steep  broken  land  afford  scant  pasturage.  This  land 
is  best  used  for  forestry.  Its  value  is  low  and  depends  upon  the 
timber  growth. 

ROUGH  STONY  LAND 

Rough  stony  land  comprises  areas  unsuited  to  cultivation  or  any 
use  except  as  pasture  and  forest  lands.  These  areas  are  covered 
with  large  bowlders  and  include  rocky  slopes  and  rock  outcrops. 

Land  values  for  the  areas  mapped  as  rough  stony  land  are  based 
upon  the  forest  growth,  and  the  scant  pasturage  they  afford.  The 
values  are  low,  as  most  of  the  good  timber  has  been  cut,  the  type 
now  supporting  a  second  or  third  growth. 

MUCK 

The  areas  mapped  as  muck  in  Oneida  County  vary  widely  in  size, 
color,  depth,  drainage,  etc.  The  material  consists  of  brown  to  black 
decomposed  vegetable  matter,  varying  in  depth  from  about  12  inches 
to  several  feet.  The  underlying  material  ranges  from  sandy  deposits 
to  heavy  clays,  usually  mottled  and  very  plastic. 

A  large  number  of  areas  of  muck  are  distributed  throughout  both 
the  uplands  and  the  lowlands  of  the  county.  They  vary  in  size  from 
a  few  acres  to  several  square  miles,  Ihe  largest  occurring  southwest 
of  Rome,  in  the  vicinity  of  Verona  Station  and  southwest  of  San- 
gerfield. 
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All  the  areas  occupy  low-lying  positions,  and  are  naturally  poorly 
drained,  though  the  greater  part  of  the  type  can  be  drained  artificially. 
The  poor  drainage  is  responsible  for  the  formation  of  this  soil  material. 
Water-loving  plants  flourish  in  such  areas,  and  the  high  organic- 
matter  content  of  the  soil  is  due  to  the  growth  and  decay  of  this 
vegetation. 

This  type  is  still  in  process  of  formation.  Nearly  all  of  the  areas 
of  muck  in  the  county  support  a  dense  growth  of  cedar,  hemlock,  soft 
maple,  elm,  and  underbrush.  The  Sangerfield  Swamp,  in  the  southern 
part  of  the  county,  supports  a  heavy  growth  of  cedar,  pine,  balsam, 
hemlock,  black  ash,  and  elm,  providing  hop  poles  for  the  use  of  a 
large  number  of  farmers  who  own  small  tracts  of  this  swamp  land. 

Where  well  drained,  muck  constitutes  a  good  special-purpose  soil, 
and  is  better  suited  to  the  production  of  celery  and  onions  than  any 
other  soil  in  the  county.  It  is  also  a  good  soil  for  growing  potatoes, 
cabbage,  carrots,  beets,  etc.  In  this  county  only  a  few  small  areas 
are  devoted  to  truck  crops,  the  remainder  being  used  for  mowing  and 
pasture  land  or  left  as  waste  land. 

MEADOW 

Meadow  includes  poorly  drained  areas  not  suitable  for  cultivation 
or  for  any  other  use  except  pasturage.  Such  areas  are  usually 
.  encountered  along  the  streams,  and  are  low,  wet,  and  rather  swampy. 
The  texture  of  the  soil  varies  widely,  and  is  subject  to  change  with 
each  overflow.  The  surface  soil  is  usually  dark-colored,  while  the 
lower  part  of  the  section  is  mottled  gray  and  brown. 

Meadow  occurs  in  small,  scattered  areas  throughout  the  county. 
Some  areas  are  too  small  to  be  shown  satisfactorily  on  the  soil  map. 
The  topography  is  flat,  and  the  drainage  is  poor. 

The  native  vegetation  consists  of  water-loving  grasses  and  weeds, 
together  with  elm,  ash,  and  willow.  Artificial  drainage  is  not  practi¬ 
cable  for  this  type,  because  of  its  position  along  the  watercourses. 
It  is  used  only  for  pastures. 

DUNESAND 

Dunesand  includes  areas  of  loose,  incoherent  sand,  bare  of  all 
vegetation  and  subject  to  wind  drifting.  This  sand  dries  out  quickly. 
The  type  occurs  only  in  small  areas  in  the  sandy  region  of  the  county , 
especially  within  the  types  of  the  Dunkirk  and  Merrimac  series. 
Dunesand  has  no  agricultural  value. 

SUMMAKY 

Oneida  County  lies  just  northeast  of  the  center  of  New  York  State. 
It  has  an  area  of  1,226  square  miles,  or  784,640  acres. 

The  county  comprises  two  broad  upland  regions,  separated  by  an 
old  lake-bed  plain  and  glacial  river  channel.  Elevations  range  from 
about  370  to  nearly  1,950  feet  alcove  sea  level.  ^ 
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The  climate  is  typical  of  this  section  of  the  State.  The  winters  are 
cold  with  heavy  snows,  and  the  summers  are  characterized  by  short 
periods  of  extreme  heat.  The  rainfall  is  usually  sufficient  for  crop 
production. 

AU  parts  of  the  county  are  supplied  with  good  transportation  by 
railroads  and  canals. 

Oneida  County  was  settled  early  in  the  eighteenth  century.  The 
abundant  water  power  and  productive  lands  encouraged  the  develop¬ 
ment  of  the  county.  Its  population  is  given  in  the  1910  Census  as 
154,157. 

Dairying  is  the  main  agricultural  pursuit.  Milk  and  other  dairy 
products  are  shipped  to  New  York  City.  The  principal  crops  grown 
are  hay,  potatoes,  and  oats. 

The  adaptation  of  crops  to  soils  is  recognized  only  in  a  general  way, 
and  the  use  of  regular  crop  rotations  is  not  general.  Permanent  pas¬ 
tures  are  common,  and  mowing  sods  are  maintained  for  long  periods. 
Commercial  fertilizers  are  used  to  a  small  extent.  But  httle  stable 
manure  is  applied  to  the  land.  Labor  is  scarce  and  often  unskilled. 
A  large  part  of  the  county  is  suitable  only  for  forestry. 

The  soils  of  the  county  range  from  light  sands  and  gravels  to  heavy 
clays. 

Fifty-eight  soil  types  are  recognized.  These  represent  19  series  and 
5  miscellaneous  types.  The  soils,  on  the  basis  of  origin  of  the  material 
and  processes  of  formation,  are  divided  into  four  general  groups,  gla¬ 
cial  or  ice-laid  soils,  water-laid  soils  (alluvial  and  lacustrine),  residual, 
and  cumulose. 

The  glacial-till,  or  glaciated,  soils  occupy  the  uplands,  and  are  by 
far  the  most  extensive  and  most  important  in  the  county.  They 
have  a  gently  rolling  to  hilly  topography  and  good  drainage. 

The  Honeoye  series  is  one  of  the  more  important  of  the  glacial 
group.  It  is  represented  by  two  types.  The  Honeoye  loam,  con¬ 
taining  limestone  fragments,  is  the  best  upland  soil  in  the  county. 
It  is  used  for  general  farming  and  dairying.  The  yields  of  aU  crops 
grown  are  good.  The  stony  loam  is  a  productive  soil,  but  is  too 
stony  for  cultivation.  Tt  makes  good  pasture  land. 

The  Ontario  series  is  extensively  developed,  but  includes  only  one 
Ill®  loam.  This  type  does  not  contain  limestone  fragments,  and 
is  less  highly  developed  than  the  Honeoye  loam.  It  requires  careful 
crop  rotations  and  thorough  cultivation. 

The  Mohawk  series  comprises  two  types,  which  are  devoted  mainly 
to  dairying.  The  loam  is  the  most  extensive  of  this  upland  series,  and 
as  a  whole  is  in  a  fair  state  of  productiveness.  With  good  tillage  the 
yields  on  this  type  are  easily  increased.  The  silt  loam  is  composed  of 
a  shallow  till  and  is  less  extensive  than  the  loam.  It  is  best  suited  to 
some  foiTn  of  stock  raising,  with  Irish  potatoes  as  the  cash  crop. 
This  series  is  capable  of  a  higher  development. 
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The  Volusia  loam  and  silt  loam  have  an  extensive  development  in 
the  county,  and  are  used  for  dairying  and  general  farming.  The  silt 
loam  occupies  higher  elevations  in  association  with  the  loam.  This  is 
recognized  as  one  of  the  poor  soils  of  the  county.  Poor  management 
is  m  part  responsible  for  its  present  condition.  Stock  raising  would 
build  up  this  type.  Buckwheat  and  potatoes  are  the  principal  crops 
grown.  The  clay  loam  and  stony  loam  are  used  for  general  farming, 
dairying,  and  the  production  of  hay  and  pasturage. 

The  Worth  series,  developed  through  glacial  action  over  sand¬ 
stone,  includes  extensive  upland  soils  in  the  northwestern  part  of 
the  county.  It  is  represented  by  four  types.  These  soils  have  a 
high  stone  content  and  are  largely  waste  land.  Some  dairying  and 
general  farming  are  carried  on.  They  are  well  suited  to  sheep  and 
cattle  raising.  A  part  of  this  series  is  best  devoted  to  forestry. 
The  land  values  are  usually  low. 

The  Dover  soils  consist  of  glacial  till  overlying  limestone  formations. 
Three  types  are  recognized  in  this  county.  The  series  is  devoted 
mainly  to  dairying.  Where  the  glacial  erratics  are  not  too  thickly 
strewn  over  the  surface  these  soils  are  fairly  productive.  Too  little 
attention  is  paid  to  crop  rotation  and  crop  adaptation. 

The  Gloucester  series,  including  two  types,  occurs  only  in  the 
extreme  northeastern  part  of  the  county.  These  soils  are  best 
devoted  to  forestry.  The  value  of  land  is  low.  All  of  the  first- 
growth  timber  has  been  removed. 

The  Farmington  loam  is  a  gently  rolling  type,  mahily  of  residual 
origin,  resting  upon  limestone.  It  is  a  good  grass  soil,  and  is  best 
used  for  dairying. 

The  Lockport  and  AUis  series,  the  former  comprising  one  type  and 
the  latter  two  types,  are  of  relatively  small  extent  in  this  county. 
These  soils,  although  mainly  residual,  contain  more  or  less  glacial 
material.  They  are  usually  held  in  connection  with  dairy  farms 
and  are  mainly  used  for  pasturage,  although  some  of  the  general 
farm  crops  do  well  on  them. 

The  Chenango  series  is  represented  by  seven  types,  some  of  which 
were  not  very  important.  These  soils  were  laid  down  as  terraces, 
outwash  plains,  lake  beaches,  and  deltas.  The  fine  sand  is  not  de¬ 
veloped  agriculturally,  but  comprises  large  areas  which  are  in  either 
waste  land  or  timber  lots.  It  is  adapted  to  early  truck  crops.  The 
stony  gravelly  loam  and  gravelly  loam  are  quite  variable  in  texture. 
These  soils  are  highly  developed  throughout  the  county.  They  are 
well  suited  to  special  crops  and  to  general  farming,  and  the  farms  are 
in  a  prosperous  condition.  The  other  types  are  used  mainly  for 
general  farming,  to  which  they  seem  well  adapted.  More  thorough 
cultivation  and  more  regular  crop  rotations  ai-e  needed  for  this 
series  as  a  whole. 
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The  Dunkirk  series  comprises  seven  types.  These  are  old  lake- 
bottom  soils  wliich  are  imperfectly  derived  and  not  very  well  de¬ 
veloped. 

The  Merrimac  series,  encountered  in  the  northeastern  part  of  the 
county,  consists  of  glacial  materials  laid  down  as  delta  or  terrace 
formation.  This  series  includes  four  types,  representing  a  large  part 
of  the  lighter-textured  soils  of  the  county.  Agricultural  conditions 
are  only  fair,  and  much  of  this  land  supports  a  poor  forest  growth  or 
is  waste  land.  A  large  part  of  these  soils  is  suitable  only  for  forestry. 

The  Hinckley  series  includes  rolling  to  rough  terrace  areas,  kames, 
and  eskers.  Three  types  are  classed  with  this  series.  They  are  not 
used  for  agriculture. 

The  Clyde  soils  are  of  dark  color  and  usually  poorly  drained.  They 
are  not  extensively  developed  and  are  used  mainly  for  meadows  and 
pasturage.  The  Clyde  series  includes  two  types  in  this  county,  the 
fine  sand  and  clay  loam. 

The  Otisville  soils  are  composed  of  coarse-textured,  noncalcareous 
materials,  and  are  so  uneven  in  topography  and  so  droughty  that  their 
agricultural  value  is  low. 

The  Rodman  series  includes  but  one  type.  This  soil  consists  of 
calcareous  material  laid  down  in  the  form  of  kames  and  eskers.  In 
the  more  nearly  level  areas  general  farm  crops  give  good  yields. 

The  Fox  gravelly  loam  is  a  calcareous  soil,  laid  down  as  terrace 
material  along  old  glacial  streams  in  the  southern  part  of  the  county. 
It  is  well  suited  to  general  farming,  and  agricultural  conditions  are 
good.  Land  values  are  relatively  high. 

The  Genesee  series  is  represented  in  Oneida  County  by  four  types. 
These  soils  are  of  recent  origin.  They  are  composed  of  material  laid 
down  by  stream  action.  The  silt  loam  is  the  most  extensive  type 
of  this  series.  It  is  well  adapted  to  the  production  of  grass.  Drain¬ 
age  is  the  greatest  problem  in  the  handling  of  this  type,  and  of  the 
entire  series.  The  other  tln’ee  types  of  the  Genesee  series  are  not 
developed,  being  used  mainly  for  pasturage  and  for  meadows. 
The  value  of  these  soils  varies  according  to  their  location  and 
drainage. 

Muck,  although  not  developed  agriculturally  within  this  county, 
is  a  valuable  soil  for  heavy  truck,  celery,  cabbage,  etc.,  where  prop¬ 
erly  drained. 

A  part  of  the  area  of  steep  broken  land,  rough  stony  land,  and 

meadow  is  used  for  pasturage,  while  some  areas  are  best  utilized  for 
forestry. 

Areas  designated  as  dunesand  have  no  agricultural  value. 
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PHYTOPHTHORA  DISEASE  OF  GINSENG 

Joseph  Rosenbaum^ 

THE  HOST 

The  American  ginseng,  Panax  quinquefolium  L.,  is  a  member  of  the 
family  Araliacea0.  It  was  brought  under  cultivation  about  twenty  years 
but  either  the  same  or  a  closely  related  species  has  been  cultivated 
in  Korea  for  more  than  two  centuries. 

According  to  Jartoux  (1714)  b  ginseng  is  a  native  of  the  North  Tem-= 
perate  Zone.  It  grows  in  rich,  damp  soils,  such  as  prevail  in  hardwood 
forests.  The  Chinese  ginseng  is  found  principally  between  the  126th 
and  136th  meridians,  east  longitude.  The  American  species  has  about 
the  same  range  of  latitude,  but  extends  farther  south.  The  natural 
environment  of  the  plant  indicates  three  factors  as  favorable  to  its  growth, 
namely,  shade,  good  drainage,  and  an  acid  soil.  The  failure  of  the  grower 
to  take  these  factors  into  consideration  when  removing  the  ginseng  plant 
from  its  natural  habitat  to  his  gardens  has  been  primarily  responsible 
for  most  of  his  losses. 

In  1821  (U.  S.  Secretary  of  the  Treasury,  1822)  352,992  pounds  of 
ginseng  were  exported  from  this  country  and  sold  for  ^171,786,  an  average 
of  nearly  49  cents  a  pound.  In  1913  (U.  S.  Department  of  Commerce, 
^9 1 4)?  the  exports  amounted  to  but  221,901  pounds.  This  was  sold 
for  $1,665,731,  an  average  of  about  $7.50  a  pound.  This  falling  off  in 
the  number  of  pounds  exported  since  the  first  shipments  must  be  attributed 
in  part  to  the  diseases  that  attack  this  crop.  It  is  becoming  a  common 
opinion  among  ginseng  growers  that  the  men  who  would  grow  ginseng 

successfully  must  first  know  all  about  the  diseases  to  which  the  plant  is 
subject. 

THE  DISEASE 


DISTRIBUTION 


The  disease  known  as  mildew,  Japanese  mildew,  or  soft  rot,  attacks 
leaves,  stems,  and  roots  of  the  host.  In  this  country  it  probably  exists 
in  every  State  in  which  ginseng  is  grown  —  Washington,  Oregon,  Nebraska, 
Kansas,  Minnesota,  Missouri,  Arkansas,  Wisconsin,  Michigan,  Indiana, 
Ohio,  New  York,  Pennsylvania,  New  Jersey,  and  Maryland.  It  is  de¬ 
structive  in  Japan  also,  where  it  was  first  reported  by  Hanai  (1900).  It  is 
known  there  as  Koshi-ore,  meaning  bending  at  the  loins. 


investigations,  the  author  had  the  cooperation  of  W  A  Orton  in  rhnrap  nf 
2  Dates  m  parenthesis  refer  to  bibliography,  page  105.  '-orneii  university. 
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HISTORY  AND  ECONOMIC  IMPORTANCE 

Hori  (1907),  who  was  the  first  to  study  this  disease  rather  carefully, 
states  that  it  has  long  been  known  to  Japanese  ginseng  growers.  In  the 
United  States  the  disease  was  first  discovered  on  ginseng  in  the  State 
of  Ohio  by  J.  M.  van  Hook  (1906),  and  it  has  since  been  observed  more 
or  less  commonly  in  the  ginseng-growing  regions  of  the  United  States. 
Because  of  its  general  occurrence  in  ginseng  gardens  in  many  States,  and 
the  fact  that  it  attacks  all  parts  of  the  plant,  both  above  and  below  the 
ground,  it  forms  one  of  the  most  serious  disease  problems  that  confront 
the  grower. 


PHOTOGRAPH  BY  WHETZEL 

Fig.  2.  CHARACTERISTIC  SYMPTOM  OF  GINSENG  MILDEW 
One  or  more  leaflets  droop  and  hang  limp  and  shriveled 


Hori  (1907)  reports  a  loss  of  $25,000,  due  to  the  disease,  in  one  prov¬ 
ince  of  Japan  in  the  spring  of  1904.  From  observations  by  the  writer 
in  ginseng  gardens  for  the  past  four  summers,  it  is  safe  to  say  that  in  the 
eastern  United  States  from  twenty  to  thirty  per  cent  of  the  plants  are 
lost  through  the  attacks  of  the  disease  before  they  reach  the  age  of  five 
or  six  years. 

SYMPTOMS  OF  THE  DISEASE 

The  tops  of  the  plants  are  affected  in  a  characteristic  manner.  Usually 
there  is  a  drooping  of  a  single  one  or  all  of  the  leaflets  at  the  top  of  the 
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petiole  (Fig.  2).  It  happens  in  many  cases  that  the  disease  attacks  the 
main  stem  at  the  crown,  or  point  where  the  leaf  petioles  are  attached, 
and  all  the  leaves  droop  and  hang  limp  from  the  top  of  the  stem  (Fig.  3). 
Some  other  ginseng  diseases  exhibit  similar  symptoms,  and  microscopic 


PHOTOvjKAPn  bY  WficT^LL 


Fig.  3.  SYMPTOM  of  ginseng  mildew  in  late  stage 

The  stage  here  shown  is  much  later  than  that  shown  in  figure  2.  All  the  leaflets  hang  shriveled 

and  dry- 


examination  and  identification  of  the  causal  organism  is  often  necessary 
in  order  to  determine  definitely  what  disease  is  present.  The  tissues 
at  the  point  of  infection  are  rapidly  injured  and  lose  their  turgidity, 
and  the  leafiets  hang  limp  from  the  petiole. 
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The  leaf  blades  also  show  characteristic  lesions  or  spots.  The  spots 
appear  dark  green  and  water-soaked,  much  like  those  of  the  Altemaria 
blight  in  its  early  stages.  A  week  or  two  after  the  first  appearance  of 
the  spot,  the  center  becomes  white,  the  margins  remaining  a  dark  water- 
soaked  green.  The  spots  vary  in  size  from  one  centimeter  in  diameter 
to  lesions  involving  the  entire  leaf.  The  demarcation  between  diseased 
and  healthy  tissue  is  not  sharply  defined.  The  spotting  shows  on  both 
sides  of  the  leaf,  but  in  general  the  differently  colored  regions  within 
the  spot  are  better  shown  on  the  upper  surface  (Fig.  4).- 


Fig.  4.  LESIONS  of  ginseng  mildew  on  leaves 

The  water-soaked  margin  of  the  lesion,  particularly  in  the  leaflet  at  the  right,  should  be  noted 

In  the  early  stages  of  the  disease,  especially  on  the  stalk  or  the  petiole, 
the  surface  of  the  affected  parts  may  show  an  almost  indiscernible  silvery 
white  coating.  During  periods  of  sunshine  the  diseased  tissues  dry  up 
quickly,  leaving  the  dead  and  shriveled  leaves  at  the  top  of  the  stem. 

Under  such  conditions  the  disease  does  not  spread  down  the  stem  with 
great  rapidity.  If  atmospheric  conditions  remain  moist  and  cloudy, 
the  entire  stalk  is  gradually  involved.  On  pressing  a  diseased  stalk 
between  thumb  and  forefinger  it  is  found  that,  in  contrast  with  the 
ordinarily  firm  stalk,  the  diseased  one  is  hollow.  The  hollowing  of  the 
stem  is  preceded  by  a  watery  discoloration  of  the  tissues. 
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The  roots  may  be  attacked,  showing  a  semi-soft  rot.  The  lesion  may 
start  at  any  point  on  the  root  and  in  a  short  time  involve  all  the  tissues. 
When  such  roots  are  allowed  to  remain  in  the  soil  for  any  considerable 


Fig.  5.  SYMPTOM  of  ginseng  mildew  on  root 

tVi  J  longitudinally  and  show  external  and  internal  appearance.  The  root  on 

mycelium  ^^he  s^rface^  moist  chamber  for  two  days,  and  the  external  view  shows  well  the  growth  of 


time,  various  organisms,  such  as  Fusaria  and  bacteria,  invade  the  diseased 
tissues,  causing  them  to  become  soft.  At  this  stage  the  disease  is  often 
accompanied  by  a  disagreeable  odor  characteristic  of  vegetable  decays. 
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In  some  cases  the  disease  starting  in  the  root  spreads  up  the  stem.  Roots 
cut  longitudinally,  showing  the  characteristic  rotting,  are  illustrated  in 
figure  5. 

When  the  disease  originates  in  the  root  and  does  not  extend  rapidly 
into  the  stem,  the  leaves  may  take  on  various  shades  of  yellow  and  red, 
resembling  the  colors  that  they  naturally  assiune  toward  the  close  of  the 
growing  period.  Such  discoloration  of  the  tops  in  the  early  part  of  the 
season,  however,  while  indicating  some  pathological  condition,  is  not 
to  be  associated  necessarily  with  the  Phytophthora  rot.  Any  disturbance 
in  the  functions  of  the  root  may  cause  such  discoloration,  and  this  condition 
may  occur  in  the  case  of  other  rots,  as,  for  example,  the  Sclerotinia  white 
rot  {Sclerotinia  libertiana  FckL). 

SYMPTOMS  OF  OTHER  DISEASES  WHICH  MAY  BE  CONFUSED  WITH  PHYTOPHTHORA 

The  symptoms  of  a  number  of  other  ginseng  diseases  may  be  confused 
with  those  of  the  Phytophthora  disease.  Such  are  the  Altemaria  blight, 
the  Sclerotinia  white  rot,  the  Sclerotinia  black  rot,  the  Acrostalagmus 
wilt,  and  an  undescribed  fusarial  rot. 

ALTERNARIA  BLIGHT 

Altemaria  blight  is  a  very  widespread  disease  caused  by  a  fungus  of 
the  genus  Altemaria,  designated  by  Whetzel  as  species  panax,  although 
a  technical  description  has  not  been  published.  It  attacks  stems,  leaves, 
and  roots  of  the  host.  The  first  symptoms  in  the  spring*  appear  as  dark 
brown  cankers  on  the  stem  near  the  surface  of  the  soil.  The  spots  on  the 
leaves  are  similar  in  size  to  those  caused  by  Phytophthora,  but  may  be 
distinguished  from  the  spotting  caused  by  the  latter  in  that  they  exhibit 
a  broad,  msty  brown  border.  The  Altemaria  lesions  may  also  appear 
on  the  top  of  the  plant  as  the  point  where  the  leaflets  are  attached  to  the 
petiole  or  where  the  petioles  arise  at  the  top  of  the  stem,  as  in  plants 
affected  with  the  Phytophthora  disease.  The  lesions  are,  however, 
readily  distinguished  from  those  of  Phytophthora  in  that  they  exhibit 
a  velvety  brown  coating  at  the  point  of  attack.  The  Altemaria  disease 
also  occurs  on  the  roots  in  the  form  of  a  dry  rot.  The  tissues  of  the  root 
are  shmnken,  and  are  darker  in  color  and  firmer  to  the  touch  than  roots 
affected  by  Phytophthora. 

SCLEROTINIA  WHITE  ROT 

Inoculation  experiments  have  proved  that  the  disease  known  as 
Sclerotinia  white  rot  is  caused  by  Sclerotinia  libertiana  Fckl.  Affected 
plants  wilt  and  sometimes  fall  over.  This  is  due  to  a  rotting  of  the  stem 
at  its  base,  which  usually  involves  also  the  crown  of  the  root.  The  roots 
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become  very  soft  and  watery,  but  non-elastic.  When  placed  in  a  moist 
chamber,  an  affected  root  invariably  becomes  covered  with  the  white 
felt  of  the  vegetative  growth  of  the  fungus.  After  a  time  numerous 
black  sclerotia  appear. 

SCLEROTINIA  BLACK  ROT 

The  cause  of  the  disease  known  as  Sclerotinia  black  rot  is  Sclerotinia 
panacis  Rankin.^  The  roots  only  are  affected.  When  the  disease  is  in 
an  advanced  stage  the  entire  root,  as  the  name  indicates,  is  coal  black. 
In  the  earlier  stages  the  rot  is  in  all  external  symptoms  similar  to  that  of 
Phytophthora;  any  dissimilarity  before  the  root  has  turned  black  can 
be  detected  only  by  the  aid  of  a  microscope.  Sections  through  tissue 
affected  with  the  black  rot  disease  show  an  abundance  of  dark  brown 
mycelium. 

ACROSTALAGMUS  WILT 

The  disease  known  as  Acrostalagmus  wilt  is  said  by  van  Hook  (1904) 
to  be  caused  by  a  species  of  Acrostalagmus.  The  roots  are  the  only  parts 
attacked.  The  first  external  symptom  is  a  wilting  of  the  tops.  The 
leaves  finally  become  dry  and  papery  to  the  touch.  The  limp  appearance 
of  the  top  at  once  suggests  the  possibility  of  a  lack  of  moisture  in  the 
soil.  Externally  the  roots  show  no  lesions,  but  cross  sections  of  affected 
roots  exhibit  to  the  naked  eye  a  brown  ring  in  the  region  of  the  sap  tubes. 


FUSARIUM  SOFT  ROT 

The  disease  called  Fusarium  soft  rot  is  caused  by  a  species  of  Fusarium 
and  is  the  most  likely  of  these  diseases  to  be  confused  with  Phytophthora 
rot  of  roots.  Roots  attacked  by  the  Fusarium  are  softer,  however,  and 
are  always  accompanied  in  the  last  stages  by  a  strong  odor. 

ETIOLOGY 

The  cause  of  the  Phytophthora  disease  of  ginseng  is  a  fungous  parasite, 
Phytophthora  cactorum  (Cohn  et  Leb.)  Schrot.  The  genus  Phytophthora 
was  founded  by  de  Bary  (1876)  on  the  potato  blight  fungus,  P.  infestans. 
The  genus  as  it  now  stands  includes  more  than  a  dozen  species. 


EARLY  WORK  ON  ETIOLOGY 


The  history  of  the  study  of  the  organism  associated  with  the  disease 
can  be  summed  up  as  follows:  Hanai  (1900:28)  and  Hori  (1907:153) 
demonstrated  the  constant  association  of  the  Phycomycete  with  the 
lesions  of  the  ginseng  leaves.  Hori,  in  the  article  cited,  makes  the  following 
statement:  “  Since  this  decaying  process  proceeds  downward  to  the 


indicate  that  Sclerotinia  panacis  Rankin  is  probably  identical  with  Sclerotinia 
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roots,  the  entire  plant  begins  to  wilt  and  drops  to  the  ground.”  No 
experimental  evidence  is  furnished  to  show  that  the  roots  really  rot,  or 
that  when  this  does  occur  it  is  due  to  the  attacks  of  Phytophthora.  Van 
Hook  (1906)  reports  the  constant  presence  of  oospores  of  the  same  fungus 
in  the  stems  of  ginseng.  Whetzel  (1910)  appears  to  be  the  only  one 
who  has  done  any  work  on  the  pathogenicity  of  the  fungus  previous  to  the 
studies  herein  presented.  In  1909  he  made  a  series  of  inoculations, 
employing  pure  cultures  of  the  Phytophthora  isolated  from  ginseng, 
and  reports  that  ”  in  every  case  there  was  prompt  infection,  with  the 
resulting  lesions  characteristic  of  the  disease.”  Little  stress  is  laid, 
however,  on  the  Phytophthora  causing  injury  to  the  roots.  In  a  bulletin 
by  Whetzel  and  the  writer  (1912)  the  following  statement  is  made: 
“  Observations  in  the  gardens  show  that  the  roots  of  plants,  the  tops 
of  which  are  killed  by  the  mildew,  invariably  rot  unless  promptly  removed 
and  dried.” 

For  the  past  four  seasons  the  writer  has  been  investigating  the  diseases 
of  ginseng,  studying  for  the  most  part  the  root  rots.  During  the  course 
of  the  work  it  has  developed  that  a  large  proportion  of  the  soft  rot  is 
due  to  Phytophthora.  This  bulletin  presents  a  study  of  the  life  history 
and  identity  of  Phytophthora  as  it  exists  on  ginseng. 

PATHOGENICITY 

Several  methods  have  been  employed  for  isolating  the  fungus  and 
growing  it  in  pure  culture.  In  1914  the  organism  was  obtained  from 
roots  sent  from  a  number  of  places  —  Ithaca,  Scott,  and  Alden  (New 
York),  Kutztown  (Pennsylvania),  Mentor  (Ohio),  and  Cassopolis  (Michi¬ 
gan).  Isolation  from  diseased  roots  was  successful  only  when  made  from 
roots  on  which  the  disease  had  just  started.  Later  the  lesion  is  invaded 
by  other  soil  organisms  to  such  an  extent  that  isolation  of  Phytophthora 
is  difficult  or  impossible. 

In  most  cases  in  which  the  fungus  was  isolated  directly  from  the  root, 
bits  of  tissue  from  the  inside  of  the  root  at  the  junction  of  the  healthy 
and  the  diseased  areas  were  placed  in  tubes  of  oat  agar.  In  some  cases 
isolations  were  made  directly  from  the  root  by  placing  the  root  in  a  moist 
chamber  and  carefully  transferring  to  bean  pod  plugs  the  surface  growth 
of  mycelium  which  appeared  in  from  two  to  three  days. 

Pure  cultures  of  the  fungus  are  obtained  most  readily,  not  from  the 
roots,  but  from  the  stems.  The  method  of  procedure  is  as  follows; 
Diseased  stems  are  immersed  in  a  i-iooo  solution  of  mercuric  chloride 
for  from  two  to  three  minutes,  the  stems  are  split  longitudinally,  and 
tissue  plantings  are  made  on  poured  plates  of  oat  or  bean  agar.  In  three 
or  four  days  the  fungus  usually  will  have  grown  out  from  the  bits  of  tissue, 
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and  subcultures  can  be  made  to  test  tubes  of  oat  or  potato  agar.  Good 
results  may  also  be  obtained,  in  case  the  disease  is  in  its  early  stages, 
by  washing  the  stems  in  mercuric  chloride  and  placing  them  in  a  moist 
chamber.  Conidia  of  the  fungus  usually  appear  within  a  period  of  from 
twenty-four  to  thirty-six  hours.  Transfers  made  from  the  surface  growth 
usually  give  pure  cultures. 

When  the  fungus  is  obtained  in  pure  cultures  it  grows  readily  on  a 
number  of  media.  The  writer  has  grown  it  on  oat  agar  as  made  by 
Clinton,  on  Thaxter’s  hard  potato  agar,  on  corn  meal  agar,  on  sterilized 
ginseng  stems,  on  a  ginseng  decoction,  on  bean  pods,  and  on  lima  bean 
agar.^  The  growth  on  synthetic  media  has  been  very  slight. 

After  the  ginseng  fungus  was  isolated  and  grown  in  pure  culture  it 
was  used  for  inoculating  healthy  plants.  The  experiments  in  inoculation 
of  the  tops  have  extended  over  a  period  of  four  years,  but  it  was  only 
in  the  spring  of  1913  that  inoculation  of  the  roots  was  attempted. 

Inoculation  of  the  tops  was  made  in  the  following  ways:  (i)  The 
stems  and  leaves  were  sprayed  with  a  water  suspension  of  conidia  and 
swarm  spores,  an  atomizer  being  used  for  the  spraying.  The  plants  were 
covered  with  a  bell  jar  for  four  or  five  days.  Check  plants  were  treated  in 
a  similar  manner,  with  the  exception  that  conidia  were  not  added  to  the 
water.  (2)  By  means  of  a  platinum  needle  a  bit  of  the  fungus  was  removed 
from  a  pure  culture  and  placed  in  the  crotch  of  the  plant.  The  inoculum 
was  covered  with  moist  cotton.  For  checks,  the  crotches  of  other  plants 
were  likewise  covered  with  moist  cotton.  (3)  By  the  use  of  a  flamed  scalpel 

a  slight  injury  was  made  in  the  crotch  of  the  plant  and  the  inoculum 
was  placed  in  the  cut. 

Inoculation  of  the  roots  was  made  in  the  following  ways:  (i)  The  soil 
was  removed  from  one  side  of  the  root.  The  root  was  slightly  cut  with 
a  flamed  scalpel  and  a  bit  of  a  pure  culture  of  the  fungus  was  placed  in 
the  cut.  The  checks  were  treated  in  a  similar  manner,  but  no  fungus  was 
placed  in  the  cut.  All  the  roots  were  then  covered  with  soil.  (2)  Roots 
were  placed  in  pots  and  were  inoculated  by  watering  with  a  solution 
containing  conidia  of  the  fungus.  Previous  to  inoculation  certain  roots 
were  punctured  with  a  flamed  needle.  As  checks,  similarly  treated 
roots  were  kept  moist  with  water  not  containing  the  fungus.  (3)  Freshly 
dug  roots  were  immersed  in  a  solution  of  mercuric  chloride  for  ten  minutes. 


used  were  composed  as  follows: 

cubic  centimetere^of  "water  potato,  20  grams  of  glucose,  and  30  grams  of  agar,  for  every  1000 

”  ‘he  Report  of  the  Connecticut 

cScSXUnISd  Se^  BSrerS‘KtKTy"'patTs"^ 

meters  of  Scams  of  ground  lima  beans  and  IS  grams  o£  agar  for  every  looo  cubic  centi- 

Bean  pods ;  pods  of  ordinary  string  beans  placed  in  test  tubes  with  a  small  quantity  of  water  and  sterilised. 
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rinsed  several  times  with  sterile  water,  and  placed  in  sterile  test  tubes. 
The  inoculation  was  made  in  the  test  tube  in  much  the  same  way  as  a 
subculture  is  made.  The  roots  in  the  test  tube  were  cut  with  a  flamed 
scalpel.  By  means  of  a  platinum  needle  bits  of  the  pure  culture  were 
inserted  into  the  cuts.  The  checks  were  likewise  injured  with  the  flamed 
scalpel,  but  no  fungus  was  placed  in  the  cuts.  The  test  tubes  were  then 
placed  in  a  moist  chamber  for  from  two  to  three  days.  Later  this  was 
found  to  be  unnecessary. 

Results  of  inoculations  on  tops,  on  roots  placed  in  the  soil,  and  on 
roots  placed  in  test  tubes,  are  shown  in  figures  6,  7,  and  8.  It  should 


Fig.  6.  ginseng  plants  inoculated  with  a  pure  culture  of  phytophthora 

CACTORUM 

be  stated  here  that  when  plants  were  injured,  either  on  the  tops  or  on 
the  roots,  a  higher  proportion  of  infection  was  obtained  than  when  the 
tissues  were  not  injured.  As  far  as  root  rot  in  the  garden  is  concerned, 
however,  this  makes  very  little  difference,  for  one  seldom  finds  a  root 
in  the  soil  without  some  injury  due  to  rodents,  insects,  transplanting, 
or  other  causes. 

In  all  the  inoculation  work,  in  addition  to  the  ginseng  Phytophthora 
a  culture  marked  Phytophthora  cactorum  was  used.  The  latter  was 
isolated  by  D.  L.  Peters,  of  Berlin,  from  Phyllocactus.  This  culture 
was  found  to  be  as  pathogenic  to  ginseng  as  the  Phytophthora  isolated 
from  ginseng. 
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An  attempt  was  made  to  determine  whether  the  use  of  the  different 
organs  of  the  fungus  for  inoculating  —  mycelium,  conidia,  or  oospores  — : 
made  any  difference  in  the  ability  to 
produce  infection.  These  various  organs 
were  obtained  from  pure  cultures  of 
different  ages  and  from  different  media. 

The  mycelium  was  obtained  from  very 
young  cultures  on  hard  potato  agar;  the 
conidia  were  obtained  from  older  cultures 
on  the  same  medium,  also  from  corn 
meal  agar;  the  oospores,  from  old  cultures 
on  bean  pods.  No  doubt  mycelium  was 
present  in  every  case.  No  difference  in 
ability  to  infect  was  found.  The  period 

of  incuba¬ 
tion  —  that 
is,  from  the 
time  when 
the  parasite 
is  placed  on 
the  host  to 
the  time 
when  the 
first  visible 

,  Fig.  7.  GINSENG  ROOTS  INOCULATED 

symptoms  with  a  pure  culture  of  phytoph- 
appear  —  is  thora  cactorum 

■f  nm  flTrAfi  Growing  roots  two  years  old  were  slit  with 
irom  tnree  a  scalpel  and  inoculated  with  a  pure  culture 
j  of  Phytophthora  cactorum.  The  root  on  the 

nve  QayS  left  was  treated  similarly  but  was  not  inccu- 

ri-n  -rrvrvtc  o-n/d  The  inoculations  were  made  on 

on  roots  ano  August  4,  1913;  the  photograph  was  made 

from  four  to 
six  days  on  tops. 

The  length  of  time  during  which  the 
fungus  has  been  in  artificial  cultures  does 
not  seem  to  have  any  appreciable  effect  on 
its  virulence.  One  culture  isolated  in  the 
summer  of  19  ii  was  employed,  and  another 
isolated  in  the  spring  of  1913.  They  gave 
almost  identical  results  in  all  the  inoculation 
work.  Wherever  the  rot  was  produced,  it 
was  always  possible  to  make  re-isolations  by 
cutting  out  pieces  of  tissue  at  the  boundary  between  the  healthy 
and  the  diseased  regions,  and  planting  these  on  oat  agar  or  bean  pod 


Fig.  8.  ginseng  roots  inocu¬ 
lated  WITH  A  PURE  CULTURE 
OF  PHYTOPHTHORA  CACTORUM 

Twoyears-old  roots  of  ginseng  were 
disinfected,  placed  in  sterile  test 
tubes,  and  inoculated  with  a  pure 
culture  of  Phytophthora  cactorum. 
The  root  on  the  left  was  treated  simi- 
^rly  but  was  not  inoculated.  The 
inoculations  were  made  on  May  is, 
1913:  the  photograph  was  made  ten 
days  later 


76 


Bulletin  363 


plugs.  In  a  few  instances  the  re-isolations  were  made  by  placing 
the  rotted  root  in  a  moist  chamber  and  then  making  plantings  on 
oat  agar  from  the  mycelium  appearing  on  the  surface.  Re-isolations 
from  the  tops  were  made  by  washing  the  stems  for  from  two  to  three 
minutes  in  a  i-iooo  solution  of  mercuric  chloride,  cutting  them  length¬ 
wise,  and  making  plantings  from  the  interior  on  oat  agar.  The  fungus 
obtained  from  such  re-isolations  was  identical  with  the  original  culture, 
as  regards  both  morphology,  behavior  on  culture  media,  and  ability 
to  produce  the  disease.  Koch’s  rules  of  proof  were  carried  out  for  the 
Phytophthora  isolated  from  ginseng,  and  also  for  PhytophthoYCi  cuctoTUfft 
from  Phyllocactus. 

In  1913  inoculations  were  made  as  shown  in  table  i.  The  percentage 
of  infection  obtained  in  ah  these  inoculations  leaves  no  doubt  as  to  the 
conclusions  to  be  reached.  In  1914  a  greater  number  of  inoculations 
were  made  and  the  results  obtained  were  almost  identical  with  those 
of  1913. 


TABLE  I.  Inoculations  Made  in  Various  Ways  with  Phytophthora  cactorum 
FROM  Phyllocactus  and  from  Ginseng.  Summer  of  1913 


Date 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

Number 
of  plants 
inocu¬ 
lated  * 

Percent¬ 
age  of  in¬ 
fection* 

Number 
of  plants 
used  as 
checks  t 

April  19 

Phyllocactus 
and  ginseng 

Four  years 
old,  begin¬ 
ning  to  push 
through  soil 

Tops  sprayed 
with  sus¬ 
pension 
of  spores 

3 

66 . 6 

I 

April  19 

Phyllocactus 
and  ginseng 

1911 

Same  as 
above 

Plants  not 
injured, 
inoculum 
placed  in  crotch 

3 

3 

33-3P4 

66.6G.t 

I 

April  19 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Plants  slightly 
injured, 
inoeulum 
placed  in  crotch 

3 

3 

100. oP. 
66 . 6G. 

I 

April  19 

Phyllocactus 
and  ginseng 

1911 

Same  as 
above 

Soil  removed, 
root  injured, 
inoculum  placed 
in  injury 

4 

100.0 

2 

April  19 

^hyllocactus 
and  ginseng 

1911 

Same  as 
above 

Roots  in  test 
tubes 

3 

100.0 

2 

*The  number  of  plants  inoculated  and  the  percentage  of  infection  are  the  same  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated.  auu  lur 

t  All  ^checks  remained  healthy  unless  otherwise  stated. 

J“P.”  indicates  percentage  for  Phyllocactus;  ‘‘G.,”  percentage  for  ginseng. 
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Table  i  {continued) 


Date 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

< 

Number 
of  plants 
inocu¬ 
lated* 

Percent¬ 
age  of  im- 
fection* 

Number 
of  plants 
used  as 
checks  t 

April  19 

Phyllocactus 
and  ginseng 
191 1 

Same  as 
above 

Roots  placed  in 
pots  and 
watered  with  a 
suspension  of 
inoculum 

3 

0 

April  19 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Same  as  above, 
but  roots 
pricked 

3 

3 

66. 6P.t 
33-3G.t 

I 

April  20 

Phyllocactus 
and  ginseng 
191 1 

Same  as 
above 

Roots  in  test 
tubes 

3 

100.0 

2 

April  20 

Phyllocactus 

Same  as 
above 

Tops  spra^’-ed 
with  a 

suspension  of 
inoculum 

3 

33-3 

I 

April  20 

Phyllocactus 

Same  as 
above 

Plants  injured, 
inoculum 
placed  in  crotch 

3 

100.0 

2 

April  20 

Phyllocactus 

Same  as 
above 

Soil  removed, 
root  injured, 
inoeulum 
placed  in 
injury 

3 

100.0 

2 

April  20 

Phyllocactus 

Same  as 
above 

Roots  in  test 
tubes 

3 

100.0 

I 

April  20 

Phyllocactus 

Same  as 
above 

Same  as  above, 
but  roots 
pricked 

3 

0 

2 

May  16 

Phyllocactus 
and  ginseng 
191 1 

Five  years 
old,  full- 
grown  in 
garden 

Inoculum 
placed  on 
leaves  in  drops 
of  water 

3 

100.0 

I 

May  i6§ 

Phyllocactus 

Same  as 
above 

Same  as 
above 

3 

100.0 

I 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above  < 

3 

3 

100.  oP. 
66. 6G. 

I 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Tops  sprayed 
with  a 

suspension  of 
inoculum 

4 

4 

75. oP. 
loo.oG. 

I 

_  *  The  number  of  plants  inoculated  and  the  percentage  o"  infection  are  the  same  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated. 

t  All  checks  remained  healthy  unless  otherwise  stated. 

I ’“P.”  indicates  percentage  for  Phyllocactus;  “G.,”  percentage  for  ginseng. 

§  Inoculations  were  made  on  the  same  day  as  the  preceding  ones,  but  either  in  a  diflferent  garden  or  in 
a  different  part  of  the  same  garden. 
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Table  i  {continued) 


Date  • 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

Number 
of  plants 
inocu¬ 
lated* 

Percent¬ 
age  of  in¬ 
fection  * 

Number 
of  plants 
used  as 
checks  t 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Plants  slightly 
injured, 
inoculum 
placed  in  crotch 

4 

100.0 

2 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

vSoil  removed, 
root  injured 
and  inoculated 

4 

100.0 

2 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above,  but 
with  roots 
removed 

Roots  in  test 
tubes 

• 

4 

4 

75-oP.t 

loo.oG.J 

2 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Roots  placed 
in  pots  and 
watered  with  a 
suspension  of 
inoculum 

3 

0 

I 

May  27 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above,  with 
roots  pricked 

Same  as  above 

3 

0 

I 

June  13 

Phyllocactus 
and  ginseng 
1911 

Four  years 
old,  roots 
removed 
from  garden 

Roots  in  test 
tubes 

4 

100.0 

I 

June  13 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

June  13 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

June  13 

Phyllocactus 
and  ginseng 
1911 

Four  years 
old,  plants 
standing  in 
garden 

Soil  removed, 
root  injured 
and  inoculated 

3 

100.0 

I 

June  13 

Phyllocactus 
and  ginseng 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

June  13 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

June  14 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Plants  slightly 
injured  in 
crotch  and 
inoculated 

3 

100.0 

I 

♦The  number  of  plants  inoculated  and  the  percentage  of  infection  arc  the  same  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated. 

t  All  checks  remained  healthy  unless  otherwise  stated, 
t  "P.”  indicates  percentage  for  Phyllocactus;  “G.,”  percentage  for  ginseng. 
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Table  i  {continued) 


Date 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

Number 
of  plants 
inocu¬ 
lated* 

Percent¬ 
age  of  in¬ 
fection* 

Number 
of  plants 
used  as 
checks t 

June  14 

• 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as»above 

3 

100.0 

I 

June  14 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

June  14 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Soil  removed, 
root  uninjured, 
inoculum 
placed  on 
surface 

4 

4 

25-oP.t 

oG.J 

I 

June  14 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

4 

0 

I 

June  14 

Phyllocactus 

Same  as 
above 

vSame  as  above 

4 

0 

I 

July  I 

Phyllocactus 
and  ginseng 
1911 

Five  years 
old,  plants 
standing  in 
garden 

Tops  sprayed 
with  a 

suspension  of 
inoculum 

3 

3 

33 -3 P- 
100. oG. 

I 

July  I 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

3 

66.6 

I 

July  I 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

66.6 

I 

July  I 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Inoculum 
placed  on 
uninjured 
leaves 

3 

100.0 

I 

July  I 

j 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

0 

100.0 

I 

July  I 

Phyllocactus 

vSame  as 
above 

Same  as  above 

3 

100.0 

I 

July  I 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Soil  removed, 
root  injured 
and  inoculated 

4 

100.0 

1 

July  I 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

*  The  number  of  plants  inoculated  and  the  percentage  of  infection  are  the  same  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated. 

+  remained  healthy  unless  otherwise  stated. 

t  P.  indicates  percentage  for  Phyllocactus;  “G.,”  percentage  for  ginseng.- 
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Table  i  {continued) 


Date 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

Number 
of  plants 
inocu¬ 
lated  * 

Percent¬ 
age  of  in¬ 
fection* 

Number 
of  plants 
used  as 
checks t 

July  I 

Phyllocactus 

Same  as 
above  * 

Same  as  above 

4 

100.0 

I 

• 

July  I 

Phyllocactus 
and  ginseng 
1911 

Five  years 
old,  roots 
removed 
from  garden 

Roots  in  test 
tubes 

4 

100.0 

I 

July  I 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

July  I 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

July  16 

Phyllocactus 
and  ginseng 
1911 

Three  years 
old,  plants 
standing  in 
garden 

Plants  slightly 
injured, 
inoculum 
placed  in  crotch 

3 

100.0 

I 

July  16 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

July  16 

Phyllocactus 
and  ginseng 
1911 

Same  as 
above 

Roots  not 
injured, 
inoculum 
placed  on 
surface 

3 

0 

I 

July  16 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

3 

0 

I 

July  16 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

0 

I 

August  I 

Phyllocactus 
and  ginseng 
1911 

Four  years 
old,  plants 
standing  in 
garden 

Soil  removed, 
root  injured 
and  inoculated 

4 

4 

1 

75oP.t 

loo.oG.J 

I 

August  I 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

August  I 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

August  I 

Phyllocactus 
and  ginseng 
1911 

Four  years 
old,  roots 
removed 

Torn  garden 

Roots 

disinfected  and 
placed  in  test 
bubes 

3 

100.0 

I 

*  The  number  of  plants  inoculated  and  the  percentage  of  infection  are  the  same  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated. 

t  All  checks  remained  healthy  unless  otherwise  stated. 
t  “P.”  indicates  percentage  for  Phyllocactus;  “G.,”  percentage  for  ginseng. 
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Table  i  {continued) 


Date 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

Number 
of  plants 
inocu¬ 
lated  * 

Percent¬ 
age  of  in¬ 
fection* 

Number 
of  plants 
used  as 
checks  t 

August  I 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

August  I 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

August  I 

Phyllocactus 
and  ginseng 
1911 

Four  years 
old,  plants 
standing  in 
garden 

Plants  injured, 
inoculum 
placed  in  crotch 

4 

100.0 

I 

August  I 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

August  I 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

100.0 

I 

August  15 

Phyllocactus 
and  ginseng 

Same  as 
above 

Plants  not 
injured, 
inoculum 
placed  in  crotch 

4 

0 

I 

August  15 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

0 

I 

August  15 

Phyllocactus 
and  ginseng 

Three  years 
old,  plants 
standing  in 
garden 

Tops  sprayed 
with  a 
suspension 
of  inoculum 

3 

0 

I 

August  15 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

0 

I 

September  3 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Roots  not 
injured, 
inoculum 
placed  on 
surface 

4 

0 

I 

September  3 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

0 

I 

September  3 

Phyllocactus 
and  ginseng 

1913 

.Same  as 
above 

Roots  injured, 
inoculum 
placed  on 
surface 

3 

100.0 

I 

September  3 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

*  The  number  of  plants  inoculated  and  the  percentage  of  infection  are  the  sa,me  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated, 
t  All  checks  remained  healthy  unless  otherwise  stated. 

6 
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Table  i  {concluded) 


Date 

Source  of 
organism 
used 

Condition 
of  plants 
at  time  of 
inoculation 

Manner  of 
inoculation 

Number 
of  plants 
inocu¬ 
lated  * 

Percent¬ 
age  of  in¬ 
fection* 

Number 
of  plants 
used  as 
checks  t 

September  3 

Phyllocactus 
and  ginseng 

1913 

Three  years 
old,  roots 
removed 
from  garden 

Roots  placed  in 
pots  and 
watered  with  a 
suspension 
of  inoculum 

3 

0 

I 

September  3 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above, 
but  roots 
pricked 

3 

0 

I 

September  3 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Roots 

disinfected  and 
placed  in  test 
tubes 

4 

4 

5o.oP.t 

loo.oG.f 

I 

September  3 

Phyllocactus 

Same  as 
above 

Same  as  above 

4 

50.0 

I 

October  2 

Phyllocactus 
and  ginseng 

1913 

Four  years 
old,  roots 
removed 
from  garden 

Same  as  above 

3 

100.0 

I 

October  2 

Phyllocactus 

Same  as 
above 

Same  as  above 

3 

100.0 

I 

October  2 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Roots  placed  in 
pot,  injured, 
inoculum 
placed  on 
surface 

3 

100.0 

I 

October  2 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above 
but  not  injured 

3 

100.0 

i 

1 

1 

I 

October  2 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Roots  placed  in 
pot  and 
watered  with  a 
suspension 
of  inoculum 

3 

0 

1 

I 

October  2 

Phyllocactus 
and  ginseng 

1913 

Same  as 
above 

Same  as  above, 
but  roots 
pricked 

3 

33  -3P-  , 
oG. 

t 

1 

1 

1 

1 

*  The  number  of  plants  inoculated  and  the  percentage  of  infection  are  the  same  for  Phyllocactus  and  for 
ginseng  unless  otherwise  stated. 

t  All  checks  remained  healthy  unless  otherwise  stated. 

X  “P.”  indicates  percentage  for  Phyllocactus;  “G.,”  percentage  for  ginseng. 
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IDENTITY  OF  THE  ORGANISM 
EXAMINATION  OF  LITERATURE 

A  careful  examination  of  the  fungus  from  pure  culture  on  various 
media  shows  that  it  resembles  most  closely  Phytophthora  cactorum  (Cohn 
et  Leb.)  Schroeter  (1889).  Saccardo  (1888)  lists  as  synonyms  of  this 
species  the  following:  Peronospora  cactorum  Cohn  et  Leb.,  P.  Fagi 
Hartig,  P.  Sempervivi  Schenk,  Phytophthora  omnivora  de  Bary.  It  may 
be  well  to  briefly  review  here  the  history  of  the  species. 

Lebert  and  Cohn  (1870)  observed  a  rot  on  Cereus  giganteus  and  Melo- 
cactus  nigrotomentosus .  From  their  description  of  the  symptoms  it  appears 
that  the  nature  of  the  disease  was  a  dissolution  and  separation  of  the 
individual  cells,  resulting  in  a  more  or  less  soft  rot.  An  abundance  of 
mycelium,  conidia,  and  oospores  was  found.  From  the  nature  of  the 
fungus  Lebert  and  Cohn  rightly  determined  that  it  was  a  Phycomycete, 
and  described  it  as  Peronospora  cactorum.  As  far  as  they  could  deter¬ 
mine,  haustoria  were  lacking. 

Hartig  (1876:121)  describes  a  fungus,  Peronospora  Fagi,  as  causing  a  disease 
of  beech.  A  similar  fungus  was  described  the  previous  year  by  Schenk 
(1875),  under  the  name  Peronospora  Sempervivi,  found  by  him  to  be 
causing  a  disease  of  Sempervivum.  De  Bary  (1881),  in  order  to  settle 
the  identity  of  these  forms  —  which  he  held  to  be  identical  —  with  little 
regard  for  priority  or  rules  of  nomenclature  gave  them  collectively  the 
name  Phytophthora  omnivora.  Hartig  (1882:42)  wrote  as  follows  in  com¬ 
menting  on  this  change:  “  I  accept  this  new  name,  since  it  behooves  me 
above  everything  else  to  desire  a  name  for  the  parasite  that  shall  bear  no 
false  significance.  Since  I  have,  from  the  earliest  time,  observed  that  the 
disease  attacks  maple,  pine,  larch,  and  fir,  I  believe  omnivora  is  better 
deserved  than  Fagi.  In  opposition  to  many  systematists  of  later  times 
who  from  their  researches  on  priority  have  changed  the  customary  name  for 
another  never  accepted  as  valid  by  the  science  of  the  past  one  hundred 
years,  I  have  been  of  the  opinion  that  names  existed,  not  for  the  authors, 
but  for  the  scientific  public.”  ^ 

De  Bary  was  aware  of  the  work  of  Cohn  and  Lebert  when  he 
wrote  that  there  was  not  a  doubt  in  his  mind  that  the  two  forms  were 
identical.  He  proposed  the  specific  name  omnivora  as  better  expressing 
the  nature  of  the  organism.  Schroeter  (1889:236),  recognizing  the  work 
of  Cohn  and  Lebert,  adopted  the  original  specific  name  cactorum  and 
simply  classed  the  fungus  in  the  more  recently  formed  genus.  The 
name  as  it  stands,  therefore,  is  Phytophthora  cactorum  (Cohn  et  Leb.) 
Schroeter. 


*  Translation  from  the  German. 
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Syn.  PeTonospoTd  cdcloTutn  (Cohn  ot.  Leb.).  Biotr.  biol.  pflanz.  i'5i~57.  1870. 

Per onospord  Sempervivi  SchenVi.  Bot.  ztg.  33  : 690-693.  1875. 

Peronospord  Fdgi  Hartig.  Zeitsch.  forst.-  u.  jagdw.  8:117-123  1876 

Phytophthord  omnivord  De  Bary.  Bot.  ztg.  39 : 585-595,  601-609,  617-626.  1881. 

Phytophthord  cdctorum  (Cohn  et  Leb.)  Schroeter.  Krpvt-fl.  Schlesien  ^•2-;^- 
236.  1889.  0-00 

The  following  is  the  original  description  as  given  by  Lebert  and  Cohn 
(1870): 

Mycelii  tubi  graciles  nonnunquam  torulosi  ramosi,  ramis  angulo 
recto  patentibus,  haustoriis  destituti.  Stipites  conidiophori  tenues,  in 
modum  cincinni  unilateraliter  pauce-ramosi,  sub  apicibus  ramorum  coni- 
diferis  non  raro  vesiculoso-inflati.  Conidia  in  stipitibus  pauca  hyalina, 
ellipsoidea  vel  ovata,  apice  papilla  prominente  munita  majuscula  = 
0,048  mm.  (1/28-1/15  mm.). 

“  Oogonia  conglomerata  membrana  tenui  marcescente  munita,  singula 
oosporam  singulam  exacte  globosam  episporio  valido  luteo-fusco  pellucido 
laevi  praeditam  foventia,  diametro  =  0,024  mm.  (1/40  mm.). 

“  Habitat  in  meatibus  intercellularibus  parenchymatis  variorum  Cac- 
torum  quorum  morbum  putredine  quadam  finitum  efficit.  Observ. 
hieme  1868-1869  in  viridario  excellentissimi  ducis  a  Jacobi  Vratislaviae.” 

Unfortunately  it  has  thus  far  been  impossible  for  the  writer  to  examine 
the  type  material  or  to  make  isolations  from  the  original  host,  and  he  is 
compelled  to  rely  entirely  on  the  above  description  and  the  descriptions 
of  the  later  workers  for  the  identity  of  this,  fungus.  For  comparison, 
a  culture  marked  Phytophthora  cactorum  was  obtained  from  the  Bureau 
pour  le  Distribution  de  Cultures  de  Moisissures,  of  the  International 
Association  of  Botanists  in  Amsterdam,  with  the  information  that  it 
was  isolated  from  Phyllocactus  by  D.  L.  Peters,  of  Berlin. 


COMPARISON  OF  CULTURES 

Since  the  Phytophthora  of  ginseng  resembles  the  culture  marked  Phy 
tophthora  cactorum,  a  detailed  comparison  is  here  given.® 


MACROSCOPIC  GROWTH  ON  VARIOUS  MEDIA 

Phytophthora  from  ginseng  and  Phytophthora  cactorum  from  Phyllo¬ 
cactus  were  grown  on  hard  potato  agar,  oat  agar,  com  meal  agar,  bean 
pod  plugs,  and  sterilized  ginseng  stems.  Various  synthetic  media  were 
also  employed,  but  the  growth  on  these  was  so  small  as  to  make  them 
unsuitable  for  this  work.  On  all  the  media  no  difference  in  the  two  forms 
was  noticeable,  either  in  rapidity  of  growth  or  in  luxuriance  of  growth. 

Hard  potato  agar.  A  white,  fluffy,  aerial  growth  was  produced  in 
five  or  six  days  on  hard  potato  agar.  The  growth  was  profuse. 


®  A  comparison  of  the  Phytc^hthora  of  ginseng  was  also  made  with  nine  other  species  of  Phytophthora. 
Ine  results  of  this  study  will  be  published  m  a  subsequent  paper. 
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Oat  agar. — The  growth  on  oat  agar  was  profuse  and  was  beneath  the 
surface  as  well  as  at  the  surface,  making  a  slightly  yellowish,  mealy  growth. 

Corn  meal  agar. —  On  corn  meal  agar  there  was  a  slight  growth,  mostly 
subsurface. 

Bean  pod  plugs. —  The  growth  on  bean  pod  plugs  was  aerial  as  well 
as  embedded  in  the  tissues  of  the  pod.  The  growth  was  white,  but  was 
less  fluffy  than  on  hard  potato  agar. 

Ginseng  stems. —  On  ginseng  stems  there  was  a  very  scanty  surface 
growth. 

KINDS  OF  SPORES  PRODUCED  ON  VARIOUS  MEDIA 

The  kinds  of  spores  produced  and  the  time  of  appearance  of  these  are 
shown  in  table  2 : 

TABLE  2.  Kinds  of  Spores  Produced  on  Various  Media 


At  the  end  of  two  weeks 


Organism 

On 

potato 

On 

oat 

On 

corn  meal 

On 

bean  pods 

On 

ginseng 

stems 

Phytophthora 

Numerous 

Oogonia, 

Few 

Few 

Numerous 

from  ginseng 

conidia 

oospores, 

conidia 

conidia 

oogonia 

conidia, 
few  oogo¬ 
nia,  few 
oospores 

P.  cactorum 

Numerous 

Oogonia, 

Few 

Few 

Numerous 

from  Phyllo- 
cactus 

conidia 

oospores, 

conidia 

conidia 

oogonia 

conidia,  few 
oogonia,  few 
oospores 

At  the  end  of  six  weeks 


Organism 

On 

potato 

On 

oat 

On 

corn  meal 

On 

bean  pods 

On 

ginseng 

stems 

Phytophthora 
from  ginseng 

Numerous 

conidia 

Conidia, 
few  oogo¬ 
nia,  numer¬ 
ous  oospores 

Few  conidia, 
few  oogonia, 
few  oospores 

Numerous 
oospores 
and  conidia 

Numerous 
conidia, 
few  oogonia, 
few  oospores 

P.  cactorum 
from  Phyllo- 
cactus 

Numerous 

conidia 

Numerous 
'conidia, 
few  oogonia, 
numerous 
oospores 

Few  conidia, 
few  oogo¬ 
nia,  few 
oospores 

Numerous 
oospores 
and  conidia 

Numerous 
conidia, 
few  oogonia, 
few  oospores 

It  was  found  in  several  series  of  the  above  that,  while  the  time  of  ap¬ 
pearance  of  the  different  spore  forms  may  vary  for  the  different  strains 
of  Phytophthora,  eventually  the  same  spore  forms  appear  on  a  given 
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medium.  Oat  agar  and  bean  pods  are  especially  favorable  for  the  pro¬ 
duction  of  the  sexual  bodies.  In  the  case  of  bean  pods,  the  conidia  appear 
mostly  on  the  aerial  growth,  while  the  oospores  are  imbedded  in  the 
tissues  of  the  pod. 


Fig.  9.  MYCELIUM  OF  PHYTOPHTHORA,  (a)  FROM  GINSENG,  (b)  FROM  PHYLLOCACTUS 

The  drawings  were  made  from  mounts  of  mycelium  of  the  two  organisms  growing  on  oat  agar.  No  con¬ 
stant  difference  can  be  noted 
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COMPARATIVE  MORPHOLOGY 

The  morphological  studies  were  made  from  cultures  of  the  same  age, 
grown  on  the  same  medium.  No  differences  were  noted  in  the  mycelium 
of  the  two  cultures  (Fig.  9).  In  very  young  cultures  there  is  a  slight 
tendency  to  branch  at  right  angles,  but  there  is  such  great  irregularity 
in  the  mycelium  that  such  can  hardly  be  taken  to  be  a  constant  character. 

The  conidia  vary  greatly  in  shape  and  size,  but  no  difference  between 
strains  could  be  detected  either  when  grown  on  the  same  or  when  grown 
on  different  media  (Fig.  10).  Over  four  hundred  measurements  were 
made  for  each  form  from  cultures^  of  different  ages  and  grown  on  different 


Fig.  10.  CONIDIA  of  phytophthora,  (a)  from  ginseng,  (b)  from  phyllocactus 

The  drawings  were  made  from  mounts  of  cultures  of  the  two  organisms  growing  on  oat  agar.  Both 

drawings  are  made  to  the  same  scale 

media.  The  measurements  most  commonly  obtained  are  the  same  for 
the  Phytophthora  from  ginseng  and  for  P.  cactorum  from  Phyllocactus, 
34.5  X  27/x. 

Inoculations  were  made  on  freshly  disinfected  ginseng  roots  in  test 
tubes  and  the  two  forms  were  re-isolated  from  the  inoculated  roots.  Pedi¬ 
greed  single-spore  cultures  were  then  made,  and  conidia  and  oospores 
were  again  measured. 

The  same  differences  appeared  as  were  shown  previously.  Different 
workers  have  given  different  measurements,  though  working  presumably 
with  the  same  species.  This  is  brought  out  in  table  3,  in  which  the 
measurements  given  by  individual  workers  for  the  same  species  are 
presented. 
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TABLE  3.  Showing  Variation  Given  by  Different  Workers  for 

Phytophthora  cactorum 


Author 


Cohn  and  Lebert 

Hartig . 

Schenk . . 

De  Bary . . 

Schroeter . 

Osterwalder . 

Himmelbaur . 

Zimmerman . 

Hori . 

Bubak . . 

Van  Hook . 

Author . . 


Measurements  of 
conidia 

( micromillimeters) 


Diameter  of 
oospores 

(micromillimeters) 


48  X  35-68 
25-40 . 


35-40  X  50-60-90. . . . 

35-40  X  50-60 . 

14.64-24.4  X  119.56 

Not  given . . 

17-30  X  25-60 . 

30-50  X  50-60 . 

Abnormal  29  x  85.5. 
15-25  X  15-120...  .'. 

30-42  X  40-58 . 

34-5  X  27 . 


20-70 

20  (oogonium) 
16-24! 

24-30 

24  (oogonium) 

30-45 

None  found 
I  26-28 

Not  given 
Not  given 
27 


*  Measurements  of  conidia  given  by  Schenk  are  as  follows:  “  Die  kleinsten  derselben  sind  5.  die  grosSten 
36  Theilstriche  meines  Zeiss ’schen  Mikrometers  lang  und  4  bis  25  Theilstriche  breit  ” 

t  De  Bary  states  that  the  oospores  are  in  general  from  three-fourths  to  four-fifths  the  diameter  of  the 
oogonium.  He  gives  the  measurements  of  the  latter  as  from  24  to  30  microns  in  diameter.  The  meas¬ 
urements  given  above  for  the  diameter  of  the  oospores  were  derived  accordingly. 


It  is  thus  shown  that’  great  variations  may  occur,  apparently  in  the 
same  species.  De  Bary,  knowing  of  these  variations  as  given  by  Lebert 


Fig.  II.  THE  SEXUAL  PROCESS  IN  PHYTOPHTHORA  FROM  GINSENG 

Various  stages  are  shown  in  the  development  of  antheridium,  oogonium,  and  oospores.  Fertilization 

tubes  are  very  evident  in  a  number  of  cases 
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and  Cohn,  by  Hartig,  and  by  Schenk,  did  not  hesitate  to  place  all  forms 
in  a  single  species.  Likewise,  Osterwalder  (1906),  notwithstanding  the 
fact  that  his  measurements  do  not  agree  with  the  others,  does  not  con¬ 
sider  this  of  sufficient  importance  to  establish  a  new  species. 


Fig.  12.  THE  SEXUAL  PROCESS  IN  PHYTOPHTHORA  FROM  PHYLLOCACTUS 


More  than  four  hundred  measurements  of  oogonia  were  made  for  each 
form.  Measurements  of  oospores  taken  from  various  media,  and  the 
cultures  of  different  ages,  show  this  spore  form  to  be  very  constant.  The 
measurements  of  the  two  forms  are  identical,  being  27/x  in  diameter.  The 
method  of  fertilization  likewise  does  not  differ  in  the  two  forms  (Figs. 
II  and  12). 

A  summary  of  the  above  comparisons,  taken  together  with  the  results 
of  the  inoculations  as  shown  previously,  proves  that  the  Phytophthora 
isolated  from  ginseng  is  identical  with  the  culture  marked  Phytophthora 
cactorum  {Cohn  et  Leb.)  Schroeter  isolated  from  Phyllocactus. 

LIFE  mSTORY 

Careful  studies  of  the  fungus  have  been  made  in  order  to  determine 
its  various  relations  to  its  host  and  the  morphological  characters  of  the 
parasite  itself.  These  studies  have  been  made  with  fresh  material  from 
the  garden  and  with  pure  cultures  on  various  media.  Plants  which 
early  in  the  spring  show  characteristic  drooping  usually  exhibit  no  external 
evidence  of  the  fungus.  They  show  a  slight  shrinkage  and  browning  of 
the  tissues  of  the  stem,  and  often  the  shrunken  tissue  appears  water- 
soaked.  If  the  stems  are  placed  in  a  moist  chamber  for  a  day,  a  silvery 
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white  coating  of  conidia  appears,  characteristic  of  Phytophthora.  Mi¬ 
croscopical  examination  shows  an  abundance  of  the  large  ovate  conidia  of 
the  pathogen.  An  excess  of  moisture  in  the  chamber  will  force  the  fungus 
to  the  production  of  a  large  amount  of  mycelium  with  little  conidial 
formation.  In  a  few  cases,  by  taking  a  microscope  directly  into  the  field 
the  writer  was  able  to  find  conidia  on  the  surface  of  the  stems.  This 
was  the  case  during  a  continuance  of  from  two  to  three  days  of  warm, 
muggy  weather,  accompanied  by  dews  in  the  mornings. 

The  conidia  are  spread  by  the  wind  or  by  other  usual  means  of  dis¬ 
semination;  very  often,  no  doubt,  by  the  bodies  of  the  workers  while 
weeding.  One  who  knows  the  conditions  in  a  ginseng  garden  can  readily 
understand  how  such  is  the  case,  since  the  weeders  get  down  on  their 
hands  and  knees.  The  rows,  and  the  individual  plants  in  a  row,  are  so 
close  together  that  it  is  almost  impossible  not  to  disseminate  the  spores 
when  these  are  present.  A  spore  falling  on  a  healthy  plant,  under  the 
right  conditions  of  temperature  and  moisture,  germinates,  and  within 
from  four  to  six  days  infection  becomes  apparent. 

When  a  plant  is  infected  in  the  tops,  the  fungus  travels  from  the  petioles 
into  the  main  stem,  through  that,  and  into  the  root,  where  it  rots  the 
root.  That  the  fungus  travels  downward  is  shown  by  the  following 
experiment:  On  July  ii,  1913,  twelve  plants  were  inoculated  in  the 
tops  with  a  pure  culture  of  the  fungus.  Six  other  plants  were  used  as 
checks.  Half  of  the  plants  inoculated  were  injured  by  means  of  a  flamed 
scalpel  and  the  inoculum  was  placed  inside  the  cuts;  for  the  uninjured 
plants  the  inoculum  was  placed  at  the  base  of  the  petioles  and  covered 
with  moist  cotton.  The  check  plants  were  treated  in  a  similar  manner, 
both  as  regards  injuring  half  of  them  and  covering  the  others  with  moist 
cotton,  but  the  inoculum,  of  course,  was  not  placed  on  them.  Four 
days  later  (on  July  15)  the  moist,  cotton  was  removed.  On  the  same 
day  all  the  plants  injured  and  inoculated  showed  the  characteristic  drooping 
of  the  leaflets  from  the  crotch  of  the  plant.  Within  three  days  more 
four  of  the  uninjured  inoculated  plants  likewise  showed  the  characteristic 
wilting.  All  the  checks,  whether  injured  or  not,  remained  healthy.  On 
July  20  it  was  apparent,  by  the  hollowing  out  and  discoloration  of  the 
stems,  that  the  fungus  was  traveling  downward.  On  pressing  a  stalk 
between  thumb  and  forefinger,  it  was  found  that  the  ordinarily  firm 
stalk  felt  hollow  in  the  region  of  the  discoloration.  By  marking  the 
point  of  discoloration  on  the  stem  with  india  ink,  it  was  ascertained  that 
the  fungus  traveled  about  one-half  to  two-thirds  centimeter  each  day, 
as  indicated  by  the  new  limit  of  discoloration.  On  August  i  the  stems 
were  hollow  for  the  entire  distance  to  the  ground.  On  that  day  one  of 
the  hollow  stems  was  examined  microscopically,  mounts  of  tissue  taken 


Phytophthora  Disease  of  Ginseng 


91 


from  the  inside  being  used,  and  oospores  were  found  in  great  abundance. 
The  oospores  were  most  abundant  near  the  origin  of  infection,  and  grad¬ 
ually  diminished  in  numbers  as  the  distance  from  this  point  increased. 
Thus  all  developmental  stages  of  the  fungus  were  found  on  the  inside  of^ 
the  stem  —  oospores,  oogonia,  and  mycelium.  On  August  7  the  roots  of 
some  of  the  infected  plants  were  completely  rotted,  and  the  crowns  of 
others  deeper  in  the  soil  were  just  beginning  to  rot.  All  the  checks  re¬ 
mained  perfectly  healthy  during  the  entire  time. 

Similar  sets  of  inoculations  were  made  on  August  i  and  August  15, 
with  identical  results.  On  inoculated  plants  that  were  slightly  injured, 
100  per  cent  of  infection  was  obtained  in  every  case;  on  plants  that  were 
not  injured,  the  percentage  of  infection  was  only  from  25  to  50  per  cent. 

In  the  early  stages  of  the  rot  in  the  root,  mycelium  may  be  found  in 
the  tissues.  In  the  summer  of  1913  an  examination  of  a  rotted  root 
showed  that  one  of  the  smaller  rootlets  contained  numerous  oospores. 
In  the  fall  of  the  same  year,  an  inoculated  four-years-old  root  was  placed 
in  a  test  tube  filled  with  sterile  distilled  water.  An  examination  of  the 
root  ten  days  later  showed  numerous  oospores.  This  experiment  has 
since  been  repeated  many  times,  but  in  all  cases  it  has  given  negative 
results.  In  general,  in  the  later  stages  of  the  rot  the  roots  become  soft 
due  to  the  presence  of  soil  organisms.  When  the  roots  are  in  this  condition, 
nothing  definite  can  be  learned  of  the  relation  of  the  Phytophthora  to  the 
host. 

The  preceding  data  show  how  the  fungus  starts  in  the  tops  by  infections 
from  conidia  and  travels  down  through  the  stem  to  rot  the  root.  It  was 
found,  however,  that  in  many  cases  of  artificial  infection  of  the  top,  if 
the  root  was  some  distance  below  the  surface  of  the  soil  the  fungus  did 
not  attack  it.  In  order  to  determine  this  point  more  definitely  eighteen 
plants  were  carefully,  transplanted  at  varying  depths  in  the  soil.  The 
depths  used  were  J,  i,  2,  3,  4,  and  5  inches  below  the  surface,  three  roots 
being  planted  at  each  depth.  The  depth  at  which  roots  are  commonly 
found  varies  from  |  to  2  inches  below  the  surface.  The  plants  used  as 
checks  were  likewise  transplanted.  After  transplanting,  sufficient  time 
was  allowed  for  the  plants  to  establish  themselves  before  inoculations 
were  made.  The  plants  were  inoculated  by  slightly  injuring  the  tops 
and  placing  the  inoculum  in  the  injured  parts.  As  before,  the  fungus 
traveled  down  the  stems,  this  being  made  evident  by  a  discoloration 
and  hollowing  of  the  stems.  In  the  case  of  roots  J,  i,  and  2  inches  below 
the  surface,  all  the  roots  rotted;  of  those  planted  3  inches  below  the  sur¬ 
face,  one  root  rotted  and  two  remained  healthy;  while  of  those  planted 
4  or  5  inches  below  the  surface,  none  rotted.  The  experiment  was  re¬ 
peated,  but  instead  of  transplanting  plants  at  various  depths  the  stems 
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of  a  number  of  plants  were  covered  to  various  heights  with  soil.  In  these 
experiments,  while  the  number  of  plants  rotting  at  each  depth  did  not 
correspond  with  the  former,  the  experiments  did  agree  in  that  they  showed 
a  correlation  between  the  number  of  roots  rotting  and  the  depth  at  which 
they  were  planted.  They  also  showed  that  in  case  of  infections  of  plants 
of  the  same  age  and  with  stems  of  approximately  equal  length,  the  fungus 
took  much  more  time  to  reach  the  root  in  the  case  of  those  stems  that 
were  deepest  in  the  soil.  These  facts  are  suggestive  in  considering  the 
control  of  the  disease  in  the  garden. 

It  was  supposed  that  the  fungus  might  pass  from  the  tops  to  the  roots 
by  conidia  being  washed  down  into  the  soil  by  rain  water,  and  that  those 
coming  into  contact  with  the  tissues  of  the  roots  would  produce  infection. 
Numerous  experiments  were  performed  in  order  to  determine  this  point, 
by  planting  roots  at  various  depths  in  both  heavy  and  light  soils  and 
drenching  the  plants  with  water  containing  conidia  of  the  fungus.  Con¬ 
flicting  results  only  were  obtained,  and  in  no  case  were  there  any  signs 
of  infection  unless  the  roots  had  previously  been  injured.  Infection  by 
this  method,  if  it  occurs  at  all  in  nature,  is  of  relatively  slight  importance. 

The  primary  infection  may  start  in  the  tops  or  in  the  roots.  When 
the  roots  are  first  attacked,  the  spread  of  the  pathogen  may  be  just  the 
opposite  from  that  already  described.  Instead  of  traveling  down  the  : 
stem  and  rotting  the  root,  the  fungus  rots  the  root  and  continues  its  course 
upward  into  the  stem.  Root  infection  may  start  from  mycelium  in  the 
roots  or  from  oospores  that  have  wintered  in  the  soil.  Hartig  (1875)  ; 

has  shown  that  oospores  of  the  Phytophthora  on  beech,  left  in  the  ground 
for  four  years,  are  still  capable  of  germination  and  infection  of  healthy 
plants.  Repeated  inoculations  of  ginseng  roots  placed  in  soil  have 
shown  that  the  fungus,  after  rotting  the  root,  can  travel  upward  (Fig  13). 
The  following  details  of  one  series  of  these  inoculations  are  offered;  On  j 
June  15,  1913,  six  roots  of  four-years-old  plants  were  inoculated  with  a  | 
pure  culture  of  the  fungus  by  removing  the  soil  from  one  side  of  each 
root,  making  a  slight  incision  near  the  top,  or  crown,  of  the  root  with  a 
flamed  scalpel,  and  placing  a  bit  of  inoculum  at  the  point  of  injury.  Four 
check  plants  were  injured  in  a  similar  manner,  but  were  not  inoculated. 

On  July  17  all  the  tops  of  plants  with  inoculated  roots  showed  a  character¬ 
istic  drooping  and  evidence  that  the  roots  were  rotting.  An  examination 
proved  this  to  be  the  case.  The  tops  were  carefully  removed,  and  mounts 
were  made  from  the  inside  of  the  stem  at  different  distances  from  the 
crown  of  the  root,  which  was  the  original  point  of  infection.  The  following 
conditions  were  found:  Two  centimeters  above  the  crown  the  stem  was 
hollow,  and  mounts  showed  an  abundance  of  oospores,  oogonia,  and 
mycelium.  The  tissues  of  the  stem  were  brownish  and  water-soaked. 


93 


Phytophthora  Disease  of  Ginseng 


Fig.  13.  CHARACTERISTIC  SYMPTOM  OF  GINSENG  MILDEW 

The  drying  and  shriveling  of  the  stem  near  the  crown  of  the  root  is  an  indication 
that  the  Phytophthora  is  spreading  from  the  root  upward 
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Five  centimeters  above  the  crown  the  stem  was  firmer  to  the  touch,  though 
still  showing  an  abundance  of  oospores,  oogonia,  and  mycelium.  The 
stem  still  presented  a  water-soaked  appearance.  Seven  centimeters  above 
the  crown  the  stem  was  not  hollow,  but  was  still  slightly  discolored  and 
mounts  showed  an  abundance  of  mycelium.  Evidently  the  mycelium  at 
this  point  was  not  old  enough  for  a  differentiation  into  spore  forms.  Ten 
centimeters  above  the  crown  the  stem  was  perfectly  healthy  and  the 
microscopic  examination  showed  no  evidence  of  the  fungus.  In  order  to 
make  sure  that  the  mycelium  and  the  spore  forms  seen  belonged  to  Phy- 
tophthora,  plantings  from  the  interior  of  the  stem  from  these  various 
points  were  made  on  poured  oat  agar  plates.  The  fungus  obtained  from 
these  plantings  was  Phytophthora,  identical  with  the  fungus  with  which 
the  roots  had  been  inoculated. 

MORPHOLOGY  OF  THE  FUNGUS 
MYCELIUM 

The  mycelium  of  the  fungus  in  culture  is  very  characteristic  and  can 
be  distinguished  readily  as  a  Phycomycete  if  examined  carefully.  Septa, 
as  a  rule,  are  absent,  except  for  an  occasional  one  in  very  old  cultures. 

The  branching  is  irregular,  and  consists  of 
threads  of  varying  diameter,  as  well  as 
knoblike  and  button-shaped  protuberances. 
The  protoplasmic  contents  are  granular, 
intermingled  with  oil  globules  and  other 
larger  bodies.  The  larger  bodies  are  found 
for  the  most  part  in  mycelium  of  an 
advanced  stage. 

In  plant  tissue,  especially  in  the  root, 
the  mycelium  is  scanty.  The  main  branches 
are  intercellular.  Small  branches  are  often 
seen  to  penetrate  the  cell  walls.  There  is 
a  constriction  at  the  point  of  passage  and 
a  broadening  out  on  each  side  of  the  cell 
wall  (Fig.  14).  In  other  words,  the  hyphsc 
are  reduced  to  mere  threads  in  passing 
through  the  wall.  Hartig  (1882)  describes 
and  illustrates  the  haustoria  of  P.  omnivor  a 
as  spherical.  Klebahn  (1909:75)  and  Cole¬ 
man  (1910:61),  however,  figure  them  as  rather  elongate  and  finger-like,  in 
which  case  they  agree  closely  with  those  of  the  Phytophthora  of  ginseng. 

In  making  mounts  of  affected  stems,  it  was  found  in  many  cases  that 
where  the  conidiophores  arose  in  great  abundance  the  mycelial  branches 


Fig.  14.  PASSAGE  OF  MYCELIUM 
FROM  CELL  TO  CELL 

.  The  mycelium  is  very  much  con¬ 
stricted  at  the  point  where  it  passes 
through  the  cell  wall  of  the  host.  In  B 
is  shown  a  fragment  of  mycelium 
branching  within  the  host  cell.  The 
drawing  A  was  made  with  a  2-milli¬ 
meter  objective,  B  with  a  4-millimeter 
objective 
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had  also  penetrated  within  the  eells.  Morphologically  the  haustoria'like 
branches  are  not  particularly  specialized,  since  the  conidiophores  arise 
directly  from  them  or  from  short  inner  branches  extending  from  these 
swollen  threads. 


CONIDIOPHORES 

The  conidiophores  arise  from  the  mycelium  within  or  between  the 
epidermal  cells.  When  about  to  produce  conidiophores,  the  branches 
of  the  mycelium  within  these  cells  become  slightly  swollen  at  their  tips. 
On  emergence  from  the  tissues,  the  swelling  is  immediately  followed 
by  a  reduction  in  the 
diameter  of  the  thread. 

The  reduced  thread 
pushes  or  dissolves  its 
way  directly  through 
the  cuticle  and  the 
cell  wall.  In  many 
cases  the  c  o  n  i  d  i  o- 
phores  arise  at  the 
point  of  junction  of 
two  cell  walls,  but 
this  is  by  no  means 
always  the  case.  The 
conidiophores,  after 

passing  through  the  Fig.  15.  conidiophores  of  phytophthora  from  ginseng 
small  ooeninv  in  the  .(A)  Manner  in  which  the  conidia  are  borne  on  the  conidiophores  (i6- 

^  °  millimeter  objective);  (B)  manner  in  which  the  conidiophores  emerge 

cell  wall,  may  swell 

slightly  and  then  grow  into  a  long,  almost  straight  stalk,  which  is 
usually  not  more  than  one-half  or  one-third  the  diameter  of  the  hyphae  of 
the  mycelium  from  which  it  arose.  The  conidiophores  never  exhibit  the 
peculiar  swelling  just  back  of  the  point  where  a  conidium  is  borne  which 
is  so  characteristic  of  Phytophthora  infestans.  (Fig.  15.) 


CONIDIA 

The  conidia  are  ovate,  with  a  prominent  apical  swelling,  or  papilla 
(Fig.  16).  The  papilla  is  lighter  in  color  than  the  remainder  of  the 
cell,  and  apparently  thinner  also.  At  the  larger  rounded  end  of  the  spore 
the  short  broken  attachment  of  the  conidiophore  is  seen  in  some  cases. 
The  walls  are  smooth  and  hyaline.  The  double  walls  of  the  conidium, 
which  indicate  its  sporangial  nature,  are  quite  evident,  the  inner  one 
being  much  thinner  than  the  outer.  The  contents  are  alveolate  and 
granular.  Often  the  center  of  the  spore  shows  a  large,  clear  spot,  re- 
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sembling  a  large  vacuole.  Conidial  measurements,  as  pointed  out  pre¬ 
viously,  average  34.5  by  27^1. 

The  conidium  arises  as  a  swelling.  At  first,  and  often  until  near 
maturity,  it  is  almost  globose  in  form.  It  gradually  becomes  ovate, 
the  papilla  being  the  last  part  of  the  spore  to  take  its  form.  This  appears 
about  the  time  of  maturity.  In  many  instances,  especially  in  cultures 
of  considerable  age,  a  tube  is  sent  out  from  a  little  below  the  papilla, 


Fig.  16.  GERMINATION  OF  CONIDI  A  OF  PHYTOPHTHORA  CACTORUM 

Various  stages  in  the  germination  of  cdnidia  by  tubes,  with  the  production  of  secondary  and  tertiary 
conidia,  are  shown  above.  Below  are  shown  the  germination  of  conidia  by  means  of  swarm  spores,  and 
the  germination  of  swarm  spores 


and  at  the  apex  of  this  another  conidium  is  formed.  The  contents 
of  the  first  conidium  pass  through  the  tube  into  the  second  conidium. 
The  process  may  be  repeated  two  or  three  times,  giving  the  appearance 
of  a  chain  of  conidia.  As  a  rule,  each  succeeding  conidium  is  slightly 
smaller  in  size  than  the  preceding  one. 
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GERMINATION  OF  CONIDIA 

The  conidium  is  potentially  a  sporangium.  It  germinates  normally 
in  one  of  two  ways,  either  directly  by  the  production  of  numerous  germ 
tubes,  or  by  the  production  of  swarm  spores. 

GERMINATION  BY  GERM  TUBES 


The  most  usual  and  most  abundant  type  of  germination  observed  is 
by  means  of  germ  tubes  produced  directly  from  the  sporangium  itself 
(Fig.  17).  The  number  of  germ  tubes  varies.  The  tubes  are  large  and 


Fig.  17.  GERMINATION  OF  CONIDIA  OF  PHYTOPHTHORA  CACTORUM 

Various  stages  in  the  germination  of  conidia  of  Phytophthora  cactorum  from  ginseng  by  means  of 

germ  tubes 


rather  straight,  with  relatively  few  branches.  They  arise  most  commonly 
from  the  ends  of  the  sporangium.  Those  arising  from  the  proximal  end 
of  the  sporangium  ordinarily  are  fewer  in  number  than  those  arising 
from  about  the  apex.  Moreover,  the  germ  tubes  from  the  proximal  end 
commonly  emerge  directly  from  the  point  where  the  spore  was  attached 
to  the  conidiophore.  At  the  apex  the  germ  tube  very  seldom  arises  from 
the  papilla,  but  usually  from  the  side  of  the  spore  a  short  distance  below  the 
papilla.  It  is  very  characteristic  of  many  of  these  germinations  that  the 
7 
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germ  tubes  at  the  distal  end  arise  in  a  whorl,  or  cluster,  around  the  papilla. 
These  germ  tubes  are  densely  granular,  the  contents  of  the  sporangium 
passing  out  into  them.  The  first  evidence  of  loss  of  protoplasmic  contents 
of  the  sporangium  is  the  appearance  of  rather  large  vacuoles  here  and  there 
through  the  spore. 

GERMINATION  BY  SWARM  SPORES 

Germination  by  means  of  swarm  spores  (Fig.  16)  was  observed  a  number 
of  times  by  making  mounts  from  fresh  cultures  in  drops  of  water  in  van 
Tieghem  cells  or  on  object  slides.  Swarming  has  also  been  seen  on  an 
object  slide  in  a  drop  of  water  under  a  cover  glass.  The  time  for  such 
germination  varies.  The  first  evidence  of  the  presence  of  swarm  spores  in  a 
sporangium  is  the  movement  of  the  protoplasmic  granules  in  certain  centers, 
or  areas,  in  the  sporangium.  In  some  cases  swarming  is  seen  fifteen 
minutes  after  the  conidia  have  been  placed  in  drops  of  water.  In  other 
cases  no  signs  of  swarming  are  evident  for  from  two  to  three  hours.  In 
examining  a  mount  made  for  this  purpose,  there  is  often  noticed  a  sudden 
and  tremendous  swarming  in  practically  all  of  the  sporangia.  The  swarm 
spores  appear  in  the  mount  by  hundreds,  and  a  rapid  review  of  the  spo¬ 
rangia  under  low  magnification  shows  swarm  spores  rolling  out  of  nearly 
every  one.  It  is  a  most  exciting  and  extraordinary  sight. 

The  manner  of  emergence  varies.  Usually  the  swarm  spores  emerge 
singly  and  very  quickly  from  the  thin,  narrow,  papilla-like  opening. 
The  time  usually  required  for  the  emergence  of  the  mass  of  spores  is 
from  four  to  ten  seconds.  After  emergence  the  spores  are  usually  held 
together  at  the  opening  for  from  two  to  three  seconds,  after  which  they 
all  swim  apart  in  different  directions.  Often  they  do  not  congregate 
near  the  opening,  but  swim  away  as  fast  as  they  emerge.  It  often  happens 
that  for  some  reason  two  or  three  swarm  spores  do  not  emerge  when  the 
majority  escape.  In  one  case  those  left  were  noticed  apparently  trying 
hard  for  fifty-five  minutes  to  get  out,  without  success.  At  times,  in 
their  movements,  they  were  at  the  very  opening.  It  gave  the  impression 
that  the  opening  where  the  majority  of  swarm  spores  escaped  became 
closed  again,  and  thus  prevented  the  emergence  of  those  left  behind. 
In  one  particular  case  the  spore  came  to  rest  and  germinated  inside  the 
sporangium,  the  germ  tubes  extending  through  the  walls  of  the  sporangium. 
Very  often  two  swarm  spores,  after  emerging  together,  seem  to  stick 
together  for  two  or  three  seeonds,  held  by  a  fine  protoplasmic  thread 
or  connection,  after  which  each  darts  off  by  itself. 

SWARM  SPORES 

The  number  of  swarm  spores  in  a  sporangium  varies  with  the  size 
of  the  sporangium  —  the  larger  the  sporangium,  the  greater  the  number 
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of  swarm  spores  produced.  The  greatest  number  ever  observed  was 
thirty-six.  Each  swarm  spore  is  provided  with  light-colored  spots 
or  vacuoles,  which  are  located  nearer  one  end  of  the  concave  side.  The 
concavity  is  near  .the  smaller  end  of  the  pyriform  swarm  spores.  It 
appears  that  here  also  are  attached  the  flagella.  These  are  two  in  number 
and  of  unequal  size,  varying  in  size  from  one  and  one-half  to  two  times  the 
length  of  the  body  of  the  swarm  spores. 

After  swimming  for  a  time,  the  swarm  spores  come  to  rest,  withdraw 
their  flagella,  become  round,  and  germinate  by  sending  out  germ  tubes 
Germ  tubes  of  considerable  length  are  formed  within  a  short  time  after  the 

swarm  spores  have  come  to  rest.  Ordinarily  one  single  germ  tube  is  formed 
by  each  spore. 

It  has  always  been  a  matter  of  interest  to  discover  what  determines 
whether  germination  is  to  be  by  swarm  spores  or  by  germ  tubes.  Different 
investigators  have  attributed  the  phenomenon  to  different  causes.  Klebahn 
(1909)  cites  a  case  showing  that  oxygen  apparently  is  necessary  for  the 
emission  of  zoospores,-  while  Coleman  (1910)  states  that  the  formation 
and  emission  of  zoospores  in  a  sporangium  is  clearly  influenced  by  external 
factors,  chief  of  which  is  a  certain  strength  of  light.  Coleman  states 
further  that  zoospores  can  be  obtained  in  the  Areca  Phytophthora  by 
suspending  sporangia  in  water,  placing  them  on  the  stage  of  the  micro¬ 
scope,  and  illuminating  them  by  means  of  the  mirror  and  the  condenser. 
This  has  been  tried  by  the  writer,  not  only  for  the  ginseng  Phytophthora 
but  for  the  Areca  Phytophthora  as  well,  but  for  some  unknown  reason 
without  success.  In  the  same  paper  Coleman  cites  an  experiment  in 
which  a  number  of  cultures  were  kept  in  the  dark  and  an  equal  number 
in  the  light.  He  draws  no  conclusions  from  the  experiment,  but  from 
the  results  obtained  one  is  led  to  believe  that  light  is  necessary  for  the 
ormation  of  sporangia.  In  the  writer’s  experience  with  Phytophthora 
cactorum  from  ginseng,  this  has  not  been  the  case. 

After  numerous  attempts  to  germinate  conidia  both  from  plants  in 
the  field  and  from  growths  on  various  media,  the  writer  is  inclined  to  the 
opinion  that  the  age  of  the  conidium  has  more  to  do  with  its  manner 
o  germination  than  external  conditions.  Conidia  taken  from  young 
cultures  —  that  is,  cultures  just  beginning  to  form  conidia  —  are  more 
likely  to  germinate  by  swarm  spores  than  are  older  conidia.  In  the  case 
ot  conidia  formed  on  the  host,  those  having  favorable  conditions  for 
germination  soon  after  formation  will  germinate  by  swarm  spores,  while 
tne  others  will  germinate  by  germ  tubes. 

SEXUAL  ORGANS 

The  anthendia  and  the  oogonia  fonii  from  the  mycelium  of  the  fungus 
when  the  fungus  reaches  a  certain  age.  This  varies  with  the  medium 
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on  which  it  is  grown.  The  antheridium  and  the  oogonium  may  arise 
as  branches  of  the  same  thread  or  from  different  threads  (Figs.  1 1  and  12), 
but  always  the  threads  are  close  together.  The  antheridium  and  the 
oogonium  are  terminal  swellings  of  their  branches.  The  formation 
of  the  two  structures  takes  place  simultaneously.  In  some  cases  the 
stalks  bearing  the  antheridium  and  the  oogonium  are  on  the  same  side, 
and  the  antheridium  then  falls  on  the  oogonial  stalk.  Under  the  micro¬ 
scope,  such  a  condition  may  present  the  appearance  that  the  oogonium 
has  grown  through  the  antheridium  (Fig.  ii). 

The  antheridium  at  maturity  is  from  elliptical  to  reniform  in  shape, 
and  is  cut  off  by  a  cross  wall  from  the  main  part  of  the  thread.  The 
oogonium  is  globose  and  much  larger  than  the  antheridium,  and  is  also 
cut  off  by  a  septum.  The  protoplasm  in  the  early  stages,  in  both  the 
antheridium  and  the'  oogonium,  is  finely  granular,  with  a  number  of 
oil  globules  varying  in  size. 

FERTILIZATION 

Preceding  the  formation  of  the  oosphere  a  change  takes  place  in  the 
oogonial  contents.  The  protoplasm  becomes  denser,  and,  together 
with  the  oil  drops,  collects  in  the  center.  After  the  oosphere  has  been 
formed  in  the  oogonium,  one  may  detect  in  some  cases  a  fine,  light- 
colored  passageway  extending  from  the  antheridium  to  the  wall  of  the 
oosphere  (Fig.  ii).  This  is  the  fertilization  tube.  The  passage  of  any 
contents  into  the  oosphere  from  the  antheridium  has  never  been  observed, 
though  it  undoubtedly  takes  place  as  an  examination  of  later  stages 
shows  that  the  contents  of  the  antheridium  are  less  dense.  But  at 
this  time  the  fertilization  tube  has  disappeared.  In  one  case  on  five- 
days-old  oat  agar  culture  numerous  fertilization  tubes  were  seen.  The 
tubes  were  present  also  on  the  following  day,  but  on  the  seventh  day 
all  signs  of  them  had  disappeared.  In  no  case  do  all  the  contents  of 
the  antheridium  pass  into  the  oosphere  in  the  act  of  fertilization,  as  is 
the  case  in  many  of  the  Phy corny cetes. 

OOSPORE 

After  fertilization  has  taken  place  the  oospore  gradually  changes  color, 
from  hyaline  to  yellow  or  brown.  During  this  change  in  color  there  is 
a  gradual  thickening  of  the  wall  of  the  oospore.  The  oogonial  wall  per¬ 
sists,  but  without  any  change.  In  most  cases,  however,  in  this-  species, 
careful  focusing  will  show  that  the  antheridium  is  superimposed  on  the 
oogonium. 

OOSPORE  GERMINATION 

All  attempts  by  the  writer  to  germinate  oospores  during  the  year  1912 
and  a  part  of  1913  met  with  failure,  even  though  the  oospores  were  taken 
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from  cultures  almost  a  year  old.  Accordingly,  in  the  fall  of  1913  it  was 
decided  to  place  the  oospores  under  as  nearly  natural  conditions  as  possible. 
Transfers  of  pure  cultures  of  the  Phytophthora  isolated  from  ginseng 
and  of  Phytophthora  cactorum  from  Phyllocactus  were  made  on  sterilized 
bean  pod  plugs  in  test  tubes.  At  the  end  of  two  weeks  these  were  examined 
and  were  found  to  contain  numerous  oospores.  Some  of  the  test  tubes 
containing  the  oospore  material  were  sealed  with  paraffin  and  covered 


Fig.  18.  GERMINATION  OF  OOSPORES  OF  PHYTOPHTHORA  CACTORUM 


with  small  rubber  caps.  From  the  remainder  of  the  test  tubes  the  bean 
pod  plugs  were  removed  and  placed  in  small  five-inch  flowerpots  con¬ 
taining  sand.  On  December  2,  1913,  the  covered  test  tubes  and  the 
pots  were  taken  out  of  doors  and  buried  an  inch  below  the  surface  of 
the  soil.  On  January  8  following,  one  of  the  pots  was  dug  up.  Small 
bits  of  the  bean  pod  material  containing  oospores  were  placed  in  hanging 
drops  of  water  to  germinate.  They  were  examined  on  several  successive 
days,  but  no  signs  of  germination  were  visible.  On  January  29  one  of 
the  covered  test  tubes  was  brought  in  and  bits  of  material  were  placed 
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ki  drops  of  water,  but  no  signs  of  germination  could  be  seen.  Instead: 
of  discarding  the  remaining  material,  the  test  tube  was  partly  filled  with' 
sterile  distilled  water.  Mounts  in  van  Tieghem  cells  and  in  drops  of 
water  were  again  made  from  this  test  tube  on  February  20.  An  exami¬ 
nation  on  the  following  day  showed  that  many  of  the  oospores  had  germi¬ 
nated.  On  the  next  day  the  remaining  material  was  brought  in  and 
placed  under  water .  At  the  end  of  two  weeks  no  difficulty  was  encountered 
in  germinating  oospores  from  any  of  the  material.  The  germination  of 

oospores  of  the  Phytophthora  from  both  ginseng  and  Phyllocactus  was 
identical. 

The  oospores  of  the  wintered  material  are  granular,  some  being  denser 
than  others.  In  some  cases  the  oogonial  wall  is  broken  or  entirely;. gone 
and  only  the  thick  wall  of  the  oospore  is  seen,  in  other  cases  the  oogonial 
wall  still  persists.  Just  before  germination  the  granular  substance  becomes 
denser  near  the  periphery  and  the  wall  of  the  oospore  takes  on  a  striated 
appearance.  Through  a  break  in  the  wall  a  germ  tube  is  sent  out.  -  The 
contents  of  the  oospore  gradually  pass  into  this  tube,  which,  when  it 
has  attained  a  sufficient  length,  bears  a  coniditun.  .  More  than  one 
conidium  Lnay  be  borne,  as  is  the  case  with  ordinary  conidiophores.  As 
germination  proceeds,  the  striations  on  the  oospore  wall  disappear  .^nd 
the  wall  itself  diminishes  in  thickness.  Various  stages  in  the  germination^ 
of  the  oospores  are  represented  in  figure  18. 

The  conidia  thus  produced  have  been  seen  to  send  out  ordinary  germ 
tubes,  as  well  as  to  break  up  into  swarm  spores.  \ 

,  i  y 

CONTROL 

•The  various  methods  of  control  of  Phytophthora  of  ginseng  fall 
under  the  following  heads:  (i)  spraying  with  fungicides;  (2)  removal  of 
diseased  plants  or  parts  of  plants;'  (3)  deep  planting;  (4)  crop  rotation; 
(5)  sterilization  of  the  soil;  (6)  drainage. 

SPRAYING 

As  has  been  pointed  out,  the  most  favorable  time  for  infection  is  very 
early  in  the  spring,  just  as  the  plants  are  pushing  through  the  soil.  At 
this  time  the  plant  tissues  are  succulent  and  tender,  and  the  temperature 
and  weather  conditions,  as  a  rule,  are  most  favorable  for  spore  germination 
and  infection.  In  order  to  prevent  this  early  infection  of  the  tops,  a 
fungicide  should  be  applied  as  the  plants  are  pushing  through  the  soil, 
and  the  application  should  be  continued  at  intervals  until  all  the  plants 
have  made  their  appearance.  vSpraying  after  this  period  will  depend 
on  weather  conditions  and  on  the  amount  of  growth  that  the  plants  have 
made  since  the  last  application.  Spraying  should  be  done  before  rainy 
periods,  and  all  the  new  growth  should  be  covered  with  the  fungicide. 
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Various  fungicides,  such  as  lime-sulfur  solution,  bordeaux  mixture, 
and  bordeaux  mixture  with  arsenate  of  lead,  have  been  tried  for  two 
seasons.  Lime-sulfur  solution  in  some  cases  causes  injury  to  the  foliage. 
As  between  bordeaux  mixture  with  and  without  the  addition  of  arsenate 
of  lead,  the  former  has  been  found  to  be  the  more  satisfactory.  Arsenate 
'  of  lead  seems  to  improve  the  adhesive  quality  of  the  mixture,  which  remains 
on  the  foliage  longer  when  this  is  used.  The  fungicide  employed  should 
therefore  be  bordeaux  mixture  3-3-50,  to  which  has  been  added  two  pounds 
of  arsenate  of  lead  for  every  fifty  gallons  of  mixture. 

'  i  * 

REMOVAL  OF  DISEASED  PARTS 

It  has  been  found  that  if  the  diseased  tops  —  that  is,  those  that  show 
a  wilting  and  drooping  —  are  removed  just  as  soon  as  they  are  noticed, 
the  fungus  will  be  prevented  from  traveling  down  the  stem.  When  the 
root  is  believed  to  be  affected,  it  should  be"  carefully  removed  from  the 
bed.  It  is  a  good  practice  to  disinfect  the  soil  with  a  fungicide  at  the  place 
from  which  the  root  has  been  removed.  "  Formaldehyde,  one  part  to 
twenty-five  parts  of  water,  or  copper  sulfate,  one  pound  to  ten  gallons 
of  water,  is  a  good  solution  for  this  purpose. 

DEEP  PLANTING 

During  the  summer  of  1911,  in  a  garden  three-quarters  of  an  acre 
in  size,  almost  every  plant  was  lost  through  attacks  of  Phytophthora. 
The  disease  seemed  to  start  in  the  tops,  and  in  a  short  time  nearly  every  root 
in  the  garden  was  affected.  There  were,  however,  about  a  dozen  plants 
scattered  throughout  the  garden  which  did  not  seem  to  be  affected.  These 
came  up  again  the  following  spring,  and  on  examination  it  was  found 
that  without  exception  the  roots  of  the  plants  not  attacked  were  planted 
at  least  four  inches  below,  the  surface  of  the  soil.  From  artificial  infections 
recorded  in  the  preceding  pages,  it  is  seen  that  the  fungus  can  travel 
down  the  stem  and  rot  the  root.  When  the  crown  of  the  root  is  several 
inches  below  the  surface  of  the  soil,  however,  there  is  less  likelihood  that 
the  root  will  rot.  In  the  case  of  the  potato  Phytophthora,  hilling  up 
of  the  rows  has  been  suggested  as  a  means  of  reducing  the  rot  of  the  tubers; 
but  the  method  appears  to  be  impracticable,  since  it  causes  a  consider¬ 
able  reduction  in  yield.  In  the  case  of  ginseng,  the  roots  are  left  in  the 
ground  for  five  years  or  longer. 

ROTATION  OF  CROPS 

A  garden  once  affected  with  Phytophthora  cannot  be  again  used  for 
ginseng  for  some  years.  A  number  of  growers  whose  land  had  become 
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infected  allowed  the  land  to  lie  fallow  for  two  years.  They  then  planted 
seed,  and  the  seedlings  were  attacked  to  a  considerable  extent  by  the 
disease.  Hartig  (1882)  showed  that  the  oospores  can  live  for  a  number 
of  years  in  the  soil.  Financially  the  grower  cannot  afford  to  let  his  land 
lie  fallow  for  a  period  of  years,  since  it  is  almost  impossible  to  move 
the  shade.  The  writer  therefore  suggests  that  a  rotation  with  some 
other  crop,  requiring  the  same  conditions  of  shade,  be  practiced.  Golden 
seal  {Hydrastis  canadensis)  is  a  good  plant  for  this  purpose.  A  number 
of  inoculation  experiments  have  been  made  with  the  ginseng  Phytophthora 
on  golden  seal,  and  in  no  case  has  there  appeared  any  evidence  of  infection. 

STERILIZATION  OF  SOIL 

Where  it  is  not  desirable  to  practice  rotation  of  crops,  the  sterilization 
of  soil  by  means  of  steam  will  prove  of  value.  The  steam  pipe  method 
and  the  inverted  pan  method  have  been  tried.  The  inverted  pan  method 
is  by  far  the  more  satisfactory,  because  of  the  greater  ease  with  which 
the  pan  is  handled  and  because  less  of  the  steam  is  lost  than  in  the  pipe 
method. 

The  pan  should  be  of  galvanized  iron,  of  a  width  equal  to  that  of  the 
beds  in  the  garden,  a  length  of  ten  or  twelve  feet,  and  a  depth  of  from 
five  to  seven  inches.  The  sides  should  be  provided  with  sharp  edges, 
which  are  forced  down  into  the  soil.  The  soil  is  prepared  as  for  planting. 
It  is  necessary  to  have  a  pressure  of  from  seventy-five  to  one  hundred 
pounds  for  forcing  the  steam  into  the  soil.  The  length  of  time  required 
for  each  pan  will  vary  with  the  kind  of  soil,  owing  to  the  fact  that  steam 
penetrates  a  sandy  soil  with  greater  ease  than  one  of  clay.  Depending 
on  these  conditions,  the  time  will  vary  from  twenty  to  forty  minutes. 

DRAINAGE 

When  plants  are  growing  naturally  in  the  forest,  the  excess  water 
in  the  soil  is  removed  by  the  roots  of  trees  and  shrubs.  Under  culti¬ 
vation  some  artificial  means  of  removing  the  excess  of  water  from  the 
beds  must  be  employed.  In  one  experiment  it  was  found  that  a  much 
greater  abundance  of  oospores  was  produced  when  the  root  was  placed 
in  an  abundant  supply  of  water.  Vegetable  rots  in  general  are  favored 
by  an  abundance  of  moisture.  It  is  therefore  suggested  that  some  type  of 
underground  drainage  be  employed  to  carry  off  the  excess  of  water  in  the 
soil.  Ordinary  hard-burned  clay  tiles  have  proved  most  effective  and 
permanent  for  this  purpose.  The  depth,  interval,  and  size  of  the  drains 
must  vary  with  the  character  of  the  soil  and  of  the  subsoil  and  with  the 
amount  of  rainfall.  In  general  the  drains  should  be  placed  at  a  depth 
of  from  two  to  three  feet  in  sand  and  gravel,  and  from  one  and  one-half 
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to  two  feet  in  clay.  Where  possible  a  tile  drain  should  be  placed  under 
the  center  of  each  bed,  or  the  drains  may  be  placed  at  intervals  of  from 
six  to  eight  feet.  The  size  of  the  tile  depends  on  the  volume  of  water 
to  be  carried.  In  the  ginseng-growing  sections  of  New  York  State  a 
three-inch  tile  has  been  found  satisfactory. 
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COST  OF  PRODUCING  MILK  ON  174  FARMS  IN 
DELAWARE  COUNTY,  NEW  YORK^ 

A.  L.  Thompson 

SCOPE  OF  THE  WORK 

In  1910  New  York  led  all  other  States  in  number  of  dairy  cows  within  its 
borders  and  in  amount  and  value  of  dairy  products.  There  were  on  farms 
in  the  State  1,509,594  dairy  cows.  The  value  of  the  products  from  these 
animals,  exclusive  of  milk  and  cream  used  on  the  farm,  was  $7 7, 807, 000, ^ 
an  amount  exceeding  the  value  of  any  other  agricultural  product  of  the 
State.  About  seven-eighths  of  the  milk  produced  is  sold  from  the  farm 
in  the  form  of  milk.  Some  of  this  milk  is  afterwards  made  into  butter, 
condensed  milk,  cheese,  and  other  products.  New  York  State  will  always 
be  a  great  milk-producing  region,  owing  to  its  situation  near  the  large 
centers  of  population  and  to  the  fact  that  a  large  proportion  of  the  area 
of  the  State  is  especially  adapted  for  grazing  purposes.  Because  of  the 
leading  position  that  the  dairy  business  holds  among  the  industries  in 
the  State,  the  cost  of  milk  production  is  an  important  question,  but  until 
a  few  years  ago  it  had  received  little  attention. 


PURPOSE  OF  THE  WORK,  AND  METHOD  USED 

The  purpose  of  this  investigation  was  to  find  out  as  nearly  as  possible 
what  it  costs  the  average  farmer  to  produce  milk  in  the  hill  regions  of  New 
York.  It  is  a  study  of  the  different  costs  of  the  dairy  business,  not  an 
attempt  to  prove  that  dairying  is  either  a  profitable  or  an  unprofitable 
enterprise. 

All  the  data  for  the  investigation  were  collected  by  the  survey  method. 
The  form  of  field  blanks  used  is  shown  on  pages  176  to  179. 

In  conducting  a  survey  of  this  kind  too  great  care  cannot  be  used  in 
taking  the  figures.  Every  evening  the  figures  were  copied,  and  were 
checked  over  in  order  to  avoid  mistakes  and  to  make  sure  that  the  records 
were  complete.  In  nearly  every  instance  the  farmers  were  interested  in 
the  work  and  tried  to  answer  the  questions  as  well  as  they  could.  In 
a  few  instances,  when  the  records  were  not  complete  or  the  representative 
from  the  College  had  reason  to  believe  that  the  farmer  was  not  accurate 


Ihe  writer  acknowledges  the  help  so  willingly  given  by  the  dairymen  of  Delaware  County  in  the  prep¬ 
aration  of  this  bulletin.  He  is  indebted  also  to  Professor  G.  F.  Warren,  under  whose  direction  the  in- 
vesugation  was  i^de;  to  Professor  K.  C.  Livermore,  who  has  from  time  to  time  given  many  valuable 
criticisms;  and  to  D.  S.  Fox,  J.  S.  Clark,  G.  S.  Rose,  and  E.  R.  Zimmer,  who  assisted  in  the  field. 

U.  b.  Census  Bur.  Thirteenth  Census,  1910,  vol,  7,  p.  190. 
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in  his  estimates,  the  records  were  thrown  out.  The  same  general  method 

was  used  in  obtaining  these  figures  as  was  used  in  obtaining  the  figures 

for  the  agricultural  surveys  of  Tompkins,  Livingston,  and  Jefferson 

Counties.  This,  however,  is  the  first  use  made  by  this  experiment  station 

of  the  survey  method  to  determine  the  cost  of  production  of  any  farm 
product. 


PLACE  AND  TIME  OF  THE  WORK 

The  region  selected  for  conducting  this  work  was  Delaware  County 
New  York.  Most  of  the  farms  visited  were  in  the  townships  of  Delhi' 
Kortright,  Hobart,  Stamford,  and  Harpersfield.  A  few  records  were 
taken  of  farms  in  the  townships  of  Bovina  and  Meredith. 

Figures  were  obtained  for  two  years,  beginning  August  i,  1911,  and 
ending  July  31,  1913.  It  was  originally  intended  to  carry  on  the 
work  for  only  one  year,  but  after  having  obtained  the  results  for  one 
year  it  was  considered  desirable  to  continue  the  work  in  order  to  have 
a  check  on  the  figures  for  that  year  and  also  to  see  what  effect  changes 
in  the  price  of  feed  would  have  on  methods  of  feeding,  profits,  and  other 
factors.  The  results  for  the  two  years  will  be  given  separately. 


EXTENT  OF  THE  WORK 

During  the  summer  and  fall  of  1912  complete  records  were  obtained 
from  210  farms.  The  same  farms  were  revisited  in  1913,  but  since  1912 
was  an  unfavorable  year  for  dairymen  many  of  them  had  become  dis¬ 
couraged.  There  were  2 1  men,  or  10  per  cent  of  the  total  number  visited, 
who  had  either  changed  farms  or  gone  out  of  the  dairy  business,  or  had 
done  both;  9  men  were  away  from  home  when  their  farms  were  visited; 
2  men  refused  to  give  a  record  the  second  year;  i  died;  i  was  ill;  and 
2  records  were  incomplete.  The  remaining  174  farms  furnished  complete 
records  the  second  year.  The  writer  planned  at  first  to  include  210 
farms  in  the  tabulations  for  the  first  year  and  174  farms  for  the  second 
year.  However,  it  made  practically  no  difference  in  the  results  of  the 
first  year  wnether  210  farms  or  174  farms  were  used,  and  therefore,  in 
order  to  avoid  any  possible  confusion,  the  records  from  the  same  174 
farms  were  used  both  years. 

The  aim  in  this  work  was  to  obtain  records  from  the  general  run  of 
farms,  so  that  the  results  would  be  typical  rather  than  exceptional.  Any 

farm  that  kept  at  least  12  cows  was  included.  Aside  from  this  the  farms 
were  not  selected  in  any  way. 


VARIATION  IN  THE  FARMS 

Since  these  farms  were  not  selected  in  any  way  other  than  as  to  the 
number  of  cows  kept,  they  varied  in  many  respects.  The  sizes  of  the 
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Fig.  19.  THE  NARROW  STRIPS  OF  LAND  ADJOINING  THE  STREAMS  ARE  FERTILE  AND 
FAIRLY  LEVEL,  BUT  THE  LAND  AWAY  FROM  THE  VALLEYS  IS  STEEP,  ROCKY,  AND 
GENERALLY  POOR 


Fig.  20.  VALLEY  land  is  USED  FOR  TILLED  CROPS  AND  HAY.  THE  UPLANDS  ARE 

USED  CHIEFLY  FOR  WOOD  AND  PASTURE 


Fig  21.  THE  LOCATION  OF  DELAWARE  COUNTY  IS  SHOWN, BY  THE  SHADED  AREA 

contains  approximately  1449  square  miles  of  land,  82.8  per  cent  of  which 
is  in  farms.  According  to  the  1910  census  the  county  had  at  that  time  a 
population  of  45,575.  There  is  not  a  town  with  5000  inhabitants  in  the 
county,  and  there  are  ;io  large  cities  in  the  immediate  neighbprhood. 
Most  of  the  produce  is  marketed  in  New  York  City,  198  miles  from'  Delhi, 
the  county  seat.  Two  railroad  lines  enter  the  county  —  the  NewvYork, 
Ontario,  &  Western,  and  the  Ulster  &  Delaware. 

The  land  is  rough,  the  elevation  varying  greatly  within  the  different 
townships.  In  the  townsl;ip  of  Stamford  the  variation  is  from  i486  to 
3253  feet.  The  county  is  intersected  by  numerous  small  streams,  which 
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farms  varied  from  68  acres  to  550  acres;  the  average  was  189  acres.  The 
smallest  number  of  cows  kept  on  any  of  these  farms  was  12,  the  largest 
number  was  102,  and  the  average  was  30.  The  capital  invested  in  the 
dairy  enterprise  varied  from  $1826  to  $18,478;  the  average  was  $5890. 
The  distance  from  market  varied  from  0.3  mile  to  6.5  miles;  the  average 
was  2.7  miles.  In  general  it  may  be  said  that  these  were  typical  dairy 
farms  of  the  region. 


LOCATION  AND  DESCRIPTION  OF  DELAWARE  COUNTY 

Delaware  County,  New  York,  is  a  little  south  and  east  of  the  central 
part  of  the  State,  in  the  foothills  of  the  Catskill  Mountains. .  The  county 
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make  the  surface  configuration  a  series  of  hills  and  valleys.  The  narrow 
strips  of  land  adjoining  these  streams  are  fertile  and  fairly  level,  but  the 
land  away  from  the  valleys  is  steep,  rocky,  and  generally  poor.  Valley 
land  that  does  not  flood  is  used  for  tilled  crops,  while  the  uplands  are 
used  chiefly  for  pasture  and  woods.  Low  land  that  is  likely  to  wash  is 
kept  in  permanent  meadow. 

The  growing  season  in  this  region  is  short.  The  average  date  of  the 
last  killing  frost  in  the  spring  for  the  last  sixteen  years  at  South  Kortright, 


Fig.  22.  ONLY  A  SMALL  PROPORTION  OF  THE  LAND  IS  TILLABLE 

-in  the  township  of  Kortright,  is  May  27.  The  average  date  of  thedlrst 
killing  frost  in  the  fall  at  the  same  station  for  a  period  of  seventeen  years 
is  September  13.  This  makes  the  average  length  of  the  growing  season 
109  days.^  With  such  a  short  season  there  is  great  loss  from  frost  injury. 

Owing  to  the  topography,  the  amount  of  tillable  land  that  a  farmer 
can  work  to  advantage  is  limited.  The  small  proportion  of  tillable  land, 
together  with  the  short  growing  season,  makes  successful  crop  farming 
out  of  the  question. 


»Wilson,  w.  M.  Frosts  in  New  York.  Cornell  Uni v.  Agr.  Exp.  Sta.  Bui.  316. 


1912. 
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DAIRY  CONDITIONS 

The  county  is  best  adapted  to  the  keeping  of  dairy  cows.  The  steep 
hillsides,  which  constitute  a  large  proportion  of  the  region,  are  suitable 
for  grazing  piirposes.  At  the  foot  of  nearly  every  hill  there  is  a  spring 
which  furnishes  abundant  water  for  stock.  Dairying  has  been  for  many 
years,  and  perhaps  will  continue  to  be,  the  leading  industry.  According 
to  the  census  of  1910  there  were  78,073  dairy  cows  in  the  county,  pro¬ 
ducing  33,004,538  gallons  of  milk.  These  figures  give  Delaware  County 
the  second  place  among  the  counties  of  New  York  in  number  of  dairy 
cows  and  in  production  of  milk.  St.  Lawrence  County,  which  is  much 
larger,  leads  with  100,537  cows  and  36,484,918  gallons  of  milk.  In  pro¬ 
portion  to  the  number  of  inhabitants,  however,  Delaware  County  has 


Fig.  23.  RUNNING  WATER  IS  ABUNDANT  IN  DELAW'ARE  COUNTY 


more  cows  and  produces  more  milk  than  any  other  county  in  the  State. 
For  every  100  persons  in  Delaware  County  there  are  171  dairy  cows. 

The  greater  part  of  the  milk  produced  is  sold  in  New  York  City  in 
the  form  of  milk.  Only  a  very  small  amount  is  sold  elsewhere  or  is 
marketed  as  cream,  butter,  cheese,  or  condensed  milk.  Thirty  years 
ago  conditions  were  different.  At  that  time  the  milk  was  made  into 
butter  on  the  farm,  and  Delaware  County  then  produced  more  butter 
than  any  other  county  in  the  State.  This  position  was  held  until  after 
1899,  but  the  next  census  showed  that  there  were  thirty-two  counties 
in  the  State  in  which  the  butter  production  exceeded  that  of  Delaware. 
This  change  was  due  to  the  increasing  demand  and  higher  prices  for 
milk  in  New  York  City,  and  to  close  competition  with  western  butter. 
Delaware  County  farmers  were  unable  to  compete  with  farmers  in  Illinois; 
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Iowa,  and  other  States,  who  made  butter  on  cheaper  feed.  The  small  cost 
for  freight  necessary  to  bring  butter  east  was  not  enough  to  make  up  for 
the  difference  in  the  cost  of  feed.  To-day  the  Delaware  County  farmer  is 
devoting  his  time  and  energy  to  the  production  of  milk,  a  product  which  is 
bulky  and  perishable  and  therefore  cannot  be  shipped  long  distances. 

A  large  part  of  the  milk  is  sold  to  one  of  two  milk  companies.  The 
common  practice  is  to  sell  this  milk  according  to  the  butter-fat  content. 
Milk  of  a  certain  standard  is  worth  a  certain  price,  called  the  flat  price. 
If  milk  tests  above  this  standard  a  proportional  premium  is  paid,  and 


Fig.  24.  DISTRIBUTION  OF  DAIRY  COWS  IN  NEW  YORK  IN  I91O.  ONE  DOT  REPRE¬ 
SENTS  200  COWS 


if  below  this  standard  the  price  is  correspondingly  discounted.  The 
standards  set  by  the  two  milk  companies  vary.  At  the  time  when  these 
figures  were  obtained,  one  company’s  standard  was  from  4.2  per  cent 
to  4.4  per  cent;  the  other  company’s  standard  was  4.5  per  cent.  The 
premiums  offered  by  the  two  companies  were  the  same.  Three  cents 
per  hundredweight  is  added  to  the  flat  price  for  every  o.i  per  cent  that 
the  milk  tests  above  the  standard.  A  corresponding  amount  is  deducted 
from  the  fiat  price  for  every  o.i  per  cent  that  the  milk  tests  below  the 
standard.  For  example,  if  the  fiat  price  for  milk  testing  from  4.2  per 
cent  to  4.4  per  cent  was  $1.70  per  hundredweight,  and  the  average  test 
of  a  certain  herd  was  4.9  per  cent,  the  price  paid  would  be  $1.70  plus 
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(3  X  5),  or  $1.85  per  hundredweight.  The  test  of  the  average  herd  in  this 
region  was  4.6  per  cent.  The  legal  test  for  milk  in  New  York  is  3  per  cent. 
These  farmers  are  thus  selling  milk  that  contains  a  half  more  butter-fat 
than  the  law  requires.  It  costs  much  more  to  produce  milk  of  this  quality 
than  it  does  to  produce  milk  of  ordinary  grade.  Such  milk  is  worth 
more  and  should  command  a  higher  price. 

COST  OF  MILK  PRODUCTION,  1912 
DEFINITION  OF  “  COST  OF  MILK  PRODUCTION  ” 

Milk  forms  only  one  source  of  income  from  a  cow.  In  order  to  get 
the  total  income,  the  value  of  the  manure  and  the  value  of  the  offspring 
should  be  considered.  The  relative  importance  of  these  products  may 
vary  in  different  regions.  It  sometimes  happens  that  the  value  of  the 
offspring  and  the  increased  inventory  of  the  stock  are  sufficient  to  cover 
all  costs  of  maintaining  the  herd.  This  condition  did  not  exist  on  any 
of  the  farms  investigated.  In  such  a  case  it  might  be  said  that  the  milk 
would  be  produced  without  cost,  but  this  is  an  extreme  and  unusual  condi¬ 
tion.  On  some  farms  the  receipts  from  stock  are  an  important  item.  Since 
the  cows  that  produce  the  young  stock  also  produce  the  milk,  it  is  impos¬ 
sible  to  tell  exactly  what  is  the  cost  of  each.  In  this  region  milk  forms  the 
chief  source  of  income,  the  other  products  being  incidental.  In  this  inves¬ 
tigation,  the  cost  of  milk  production  is  considered  to  be  the  total  cost  of 
keeping  the  dairy,  less  the  returns  from  all  products  other  than  milk  sold. 

FACTORS  ENTERING  INTO  THE  COST  OF  MILK  PRODUCTION 

The  factors  that  enter  into  the  cost  of  milk  production  may  be  grouped 
under  the  following  heads :  feeds  and  bedding,  labor,  cost  of  hauling  milk, 
co3t  of  buildings,  cost  of  cattle,  cost  of  dairy  equipment,  and  miscella¬ 
neous  costs.  The  interest  charge  does  not  appear  as  a  separate  item,  but 
is  apportioned  to  the  various  items.  In  ever\^  case,  interest  is  computed 
on  the  average  capital  as  shown  by  the  inventory  at  the  beginning  and  at 
the  end  of  the  year.  The  factors  of  cost  listed  above  will  be  studied 
separately  in  the  order  given. 

FEEDS  AND  BEDDING 

The  cost  of  feed  is  the  principal  factor  that  enters  into  the  cost  of  main¬ 
taining  an  animal.  In  this  region  it  was  68.7  per  cent  of  the  total  cost. 
Therefore  the  price  of  feed  affects  the  cost  of  producing  milk.  The  year 
for  which  these  figures  were  obtained  (August  i,  1911,  to  July  31, 
1912)  was  one  of  high  feed  prices.  This  is  perhaps  one  of  the  reasons  why 
the  cost  of  producing  milk  was  greater  than  its  selling  price. 

.In  obtaining  the  data  in  the  field  it  was  extremely  difficult  to  separate 
the  feed  and  the  labor  required  by  the  young  stock  from  that  required  by 
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the  mature  animals.  In  1912  there  were  1952  head  of  young  stock  and 
5308  cows  on  the  174  farms.  The  average  age  at  which  a  heifer  drops 
her  first  calf,  as  given  by  137  farmers  who  kept  young  stock,  was  26.3 
months.  This  would  indicate  that  one  calf  is  raised  each  year  for  approx¬ 
imately  every  five  cows.  In  a  region  where  feed  is  as  high  as  it  is  in  Del¬ 
aware  County,  the  farmers  are  not  likely  to  raise  any  more  young  stock 
than  is  necessary.  It  is  necessary  to  raise  about  that  proportion  of  young 
stock  in  order  to  maintain  the  herd.  Assuming  this  to  be  true,  any  expense 
for  raising  young  stock  is  a  part  of  the  dairy  business  and  should  be  in¬ 
cluded  in  finding  the  cost  of  milk  production.  In  this  study  the  costs 
of  keeping  the  young  stock  and  the  bulls  were  not  kept  separate  from  the 
costs  of  keeping  the  mature  cows.  The  feed  used  per  cow  and  the  labor 
required  per  cow  in  all  the  following  tables  are  therefore  the  amount  used 
per  cow  plus  her  proportion  of  the  accompanying  stock. 

All  grain  and  forage  used  by  the  cattle,  whether  raised  or  bought,  was 
figured  at  its  farm  value,  not  at  its  cost  of  production.  The  farm  value 
may  differ  from  the  market  value.  The  farm  value  of  a  commodity  that 
is  sold  from  the  farm  is  its  market  value  less  the  cost  of  marketing,  while 
the  farm  value  of  a  commodity  that  is  bought  and  hauled  to  the  farm  is 
the  market  value  plus  the  cost  of  hauling.  In  this  work,  whenever  any 
feeds  were'  bought  and  hauled  to  the  farm,  the  cattle  were  charged  with  the 
market  value  of  the  feed,  the  cost  of  hauling  being  included  under  the 
man,  horse,  and  equipment  charge. 

Almost  without  exception  the  dairy  farms  in  Delaware  County  are 
so  heavily  stocked  that  it  is  impossible  for  the  farmers  to  raise  all  the 
grain  and  all  the  roughage  that  the  cattle  require.  Either  the  grain  or 
the  roughage  must  be  bought.  Since  the  climate  and  the  soil  of  this 
region  are  better  adapted  to  the  raising  of  hay  and  forage  than  to  the 
raising  of  grain,  and  since  grain  is  less  bulky  and  hence  can  be  shipped  at 
less  expense,  the  farmers  direct  their  attention  to  the  raising  of  forage 
and  buy  almost  all  their  grain.  There  were  5318.8  tons  of  grain  fed  to 
cattle  on  these  174  farms.  The  number  of  cows  kept  was  5308,  so  that 
the  average  cow,  together  with  the  accompanying  stock,  used  a  little  more 
than  one  ton  of  grain. 

The  feed  and  bedding  costs  were  separated  into  the  following  divisions: 
grain  raised  and  fed,  grain  bought  and  fed,  forage  (except  silage)  raised 
and  bought,  silage,  pasture,  bedding,  and  interest  on  capital  in  feeds. 

GRAIN  RAISED  AND  FED 

Of  all  the  grain  that  was  fed  to  cattle  on  these  174  farms,  only  88  tons, 
or  1.7  per  cent,  was  raised.  The  kinds  of  grain,  the  quantities,  and  the 
values  are  given  in  table  i : 

f  Since  this  investigation  was  on  the  cost  of  milk  production,  no  account  was  taken  of  feed  that  was 
raised  or  bought  for  animals  other  than  dairy  cattle. 
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TABLE  I.  Grain  Raised  and  Fed,  5308  Cows,  1078  Heifers,  874  Calves,  and 

158  Bulls,  1912 


Quantity 

Average  value 

Total 

Kind 

(tons) 

per  ton 

value 

Ear  corn . 

6.4 

$12.50 

$  80 

Oats . 

51-5 

3315 

1,707 

Oats  and  barley . 

II  .6 

26.72 

310 

Buckwheat . 

18.5 

34-70 

642 

88.0 

$31-12 

$2,739 

GRAIN  BOUGHT  AND  FED 

In  1912  the  dairymen  on  these  farms  bought  98.3  per  cent  of  the  grain 
fed  to  cattle.  The  average  cost  of  the  grain  was  $31.27  per  ton.  The 
kinds,  quantities,  and  values  of  the  different  grains  used  are  given  in  table  2 : 


TABLE  2.  Grain  Bought  and  Fed,  5308  Cows,  1078  Heifers,  874  Calves,  and 

158  Bulls,  1912 


Kind 

Quantity 

(tons) 

Average  value 
per  ton 

Total 

value 

Ajax . 

36.0 

$32-97 

►H 

Beet  pulp. .  . . 

Brewers’  grains . 

183-5 

27.96 

5.130 

83.6 

30.08 

2.515 

Corn  meal . 

129. 1 

31-79 

4,104 

Cottonseed  meal . 

I , 040 . 2 

33-28 

34.619 

Gluten  (continental) . 

255-2 

33-62 

8,580 

Gluten  (yellow) . 

1,136.1 

32-54 

36,972 

Middlings  (wheat) . 

16.0 

30.00 

480 

Middlings  (buckwheat) . 

10. 0 

29.00 

290 

Molasses  feed . 

742-1 

27-83 

20,650 

Oil  meal . 

12.5 

36.48 

456 

Quaker  oat  feed . 

17.0 

25-94 

441 

Wheat  feed . 

742.9 

31-31 

23.258 

Calf  meal . 

5-1 

56.27 

287 

Salt . 

43-0 

12.00 

516 

Wheat  bran . 

127.4 

29.74 

3.789 

Hominy . 

274-3 

31-79 

8,720 

Hammond  dairy . 

10. 1 

30.00 

303 

Houston  dairy . . . 

6.0 

32.00 

192 

Husted  feed . 

1 .0 

25.00 

25 

3  D’s . 

5-0 

33-00 

165 

Corn  and  oats . 

36.0 

32.00 

1,152 

Oats . 

10. 0 

30.70 

307 

Ground  corn . 

5-0 

30.00 

150 

Alfalfa  meal . 

0-5 

30.00 

15 

Kinds  not  itemized . 

303-2 

30-55 

9,262 

5,230.8 

$31-27 

$163,565 
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FORAGE  (except  SILAGe)  RAISED  AND  BOUGHT 

More  than  99  per  cent  of  the  forage  that  was  fed  was  produced  on  the 
farm.  The  kinds,  quantities,  and  values  of  the  forage  raised  and  bought 
are  given  in  tables  3  and  4 : 


TABLE  3.  Forage  (except  Silage)  Raised  and  Fed,  5308  Cows,  1078  Heifers, 

874  Calves,  and  158  Bulls,  1912 


Kind 

Quantity 

(tons) 

Average  value 
per  ton 

Total 

value 

Oat  hay . 

56.5 

10,316.5 
65.0 
13.0 
598.1 
245 -5 
318.8 
269.0 

$16.19 

18.57 

18.00 
19.85 
II  .00 

17.75 

16.84 

9  65 

$  915 

*  191,577 

1,170 

258 

6,579 

4,357 

5,370 

2,595 

Mixed  hay . 

Clover  hay . 

Alfalfa  hay . 

Corn  stover . 

Peas  and  oats . 

Millet . 

Straw . 

11,882.4 

$17.91 

$212,821 

TABLE  4.  Forage  (except  Silage)  Bought  and  Fed,  5308  Cows,  1078  Heifers, 

874  Calves,  and  158  Bulls,  1912 


Kind 

Quantity 

(tons) 

Average  value 
per  ton 

Total 

value 

Alfalfa  hay . 

8.5 
8.3 

46.8 

7.5 

$23.06 

21.45 

20.68 

11-33 

$  196 

178 
968 

85 

Clover  hay . 

Mixed  hay . 

Straw . 

71. 1 

$20.07 

$1,427 

SILAGE 

No  silage  was  bought  or  sold,  all  silage  being  fed  on  the  farms  where 
it  was  grown.  The  average  farm  value  of  clover  and  mixed  hay  in  Del¬ 
aware  County  for  the  year  from  August  i,  1911,  to  July  31,  1912, 
was  $18.57  per  ton.  When  hay  is  worth  $18.57  per  ton,  corn  silage  should 
be  worth  $6  per  ton.  In  order  to  avoid  any  possible  criticism  it  was 
charged  at  $5.  At  this  price  the  value  of  the  4759  tons  fed  was  $23,795. 

PASTURE 

It  is  difficult  to  estimate  the  cost  of  pasture.  A  very  common  method 
is  to  charge  the  animals  at  the  prevailing  rate  for  the  region.  The 
greater  part  of  the  land  in  this  region  is  adapted  only  for  grazing  and 
forestry  purposes.  It  is  the  amount  of  tillable  land,  rather  than  the  amount 
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of  pasture  land,  that  limits  the  size  of  the  dairy  herds.  Therefore  there 
is  little  demand  for  pasture  land  and  it  is  an  exceptional  case  when  a 
farmer  rents  it.  Under  these  conditions,  it  does  not  seem  fair  to  the  dairy 
enterprise  to  charge  all  the  cows  in  a  region  with  the  pasture  rental  that 
a  few  farmers  pay. 

In  this  problem,  pasture  was  charged  to  the  cows  at  actual  cost,  no 
profit  nor  loss  being  made  on  the  land  in  pasture.  An  allowance  was 
made  when  other  stock  used  the  same  pasture.  Cost  was  figured  in 
the  following  manner :  Interest  amounting  to  5  per  cent  and  taxes  amount¬ 
ing  to  0.5  per  cent  were  charged  on  the  actual  value  of  the  land  in  pasture. 
To  this  amount  were  added  all  other  costs,  such  as  making  and  repairing 
fences,  manuring,  fertilizing,  reseeding,  mowing,  and  the  like.  In  case 
any  money  was  paid  out  for  the  use  of  pasture,  this  amount  also  was 
added,  and  if  any  pasture  was  leased  the  amount  received  was  deducted. 
The  16,054  acres  of  pasture  land  on  these  174  farms  were  valued 
at  $311,641.  The  average  value  per  acre  was  $19.41.  The  annual  cost 
of  this  pasture  in  1912,  as  showm  in  table  5,  was  $22,762,  which  was 
$4.29  per  cow  and  accompanying  stock. 

TABLE  5.  Cost  of  Pasture,  5308  Cows,  1078  Heifers,  874  C.a.lves,  and 

158  Bulls,  1912 

Value  of  pasture  land  —  (16,054  acres)  =$311 ,641 


Interest  at  5  per  cent  on  $311,641 . $15,582 

Taxes  at  0.5  per  cent  on  $311,641 .  i  ,558 

Making  and  repairing  fences .  4,221 

Manuring .  29 

Fertilizing .  495 

Reseeding  and  mowing .  711 

Pasture  hired  in  excess  of  pasture  rented  out .  166 


$22,762 


BEDDING 

The  materials  used  for  bedding  were  principally  straw,  sawdust,  and 
shavings,  of  which  the  quantities  used  and  the  values  are  given  in  table  6 : 


TABLE  Quantities  and  Values  of  Materials  Used  for  Bedding,  5308  Cows, 

1078  Heifers,  874  Calves,  and  158  Bulls,  1912 


Materials 

Quantity 

Value 

Oat  straw . 

420.5  tons 

49 . 0  tons 
322.0  loads 
642 . 0  bales 

$4,224 

221 

Buckwheat  straw . 

Sawdust . 

-7  07 

Shavinp-s. . . . . 

155 

$4,827 
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INTEREST  ON  CAPITAL  IN  FEEDS 

A  dairyman  usually  has  some  feed  on  hand.  The  money  invested  in 
this  feed  should  return  interest.  The  average  total  capital  invested  in 
feeds  was  $120,290.  Considering  money  to  be  worth  c;  per  cent  the 
annual  interest  cost  was  $6,015. 


SUMMARY  OF  FEED  AND  BEDDING  COSTS 

The  costs  for  feed  and  bedding  are  summarized  in  table  7 : 


TABLE  7. 


Summary  of  Feed  and  Bedding  Costs,  5308  Cows,  1078  Heifers 
_  874  Calves,  and  158  Bulls,  1912  ’ 


Kind 


Grain  raised  and  fed . 

Grain  bought  and  fed . '  '  ’  " 

Forage,  (except  silage)  raised.  !  .L  ’  !  !  ’ 

Forage  bought . 

Silage . 

Pasture . .  . .  ^  !  . 

Bedding . 

Interest  at  5  per  cent  on  capital  in  feeds 


Quantity 


88 .  o  tons 
5.230.8  tons 
1 1 , 882 . 4  tons 
71 . 1  tons 
4 . 7v59  •  o  tons 
16,054.0  acres 


Value 


^  2,739 

163,565 

212,821 

1,427 

23 . 795 
22 , 762 
4,827 
6,015 


^437.951 


LABOR 


After  feed,  labor  was  the  most  important  cost  factor  in  the  production 

of  milk.  Excluding  the  hauling  of  the  milk,  the  labor  cost  represented 
18.9  per  cent  of  the  total  cost. 

Labor  was  divided  into  two  classes,  human  labor  and  horse  labor. 
Human  labor  included  all  manual  labor  that  was  done  for  the  dairy  enter- 
pnse,  with  the  exception  of  hauling  the  milk.*  It  included  the  time 
spent  in  doing  chores,  such  as  driving  cattle  to  and  from  pasture,  milking, 
canng  for  milk  and  dairy  equipment,  feeding  the  cattle,  cleaning  stables,’ 
and  all  miscellaneous  work,  such  as  caring  for  sick  animals,  buying  and 
selling  stock,  hauling  and  mixing  feed,  and  the  like.  The  time  spent 
in  raising  and  harvesting  crops  for  the  cows  was  not  included,  as  the 
feed  was  charged  at  its  farm  value,  not  at  its  cost  of  production.  Time 

spent  in  hauling  out  manure  was  not  included,  as  the  manure  was  credited 
at  its  value  in  the  barnyard. 

Horse  labor  included  all  the  time  when  the  horses  were  working  for 

the  cows,  excepting .  the  time  required  to  haul  milk,  raise  and  harvest 
crops,  and  haul  manure. 


Cost  accounts  on  farms  in  this  State  carried  on  by  the  Department 
Management  at  Cornell  University  in  cooperation  with  the 
Offiw^arm  Management  at  Washington,  D.  C.,  show  that  the  cost 

WredTheif  "uk  dSwn,  'd'lfnorTakianv  o1  flfeSYimU';'''’  considerable  time,  and  others 

required  to  market  the  milk  undS  HZ  Sf ‘this 
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of  man  labor  on  the  average  farm  is  from  15  to  20  cents  per  hour,  and 
the  cost  of  horse  labor  is  from  12  to  16  cents  per  hour.  There  is  no  reason 
to  think  that  labor  costs  less  in  Delaware  County  than  in  the  average 
county  in  the  State.  In  order  that  the  labor  charges  might  not  be  con¬ 
sidered  excessive,  man  labor  was  charged  at  15  cents  and  horse  labor  at 
12  cents.  There  were  no  records  available  to  show  how  much  woman 
and  child  labor  costs.  In  this  investigation,  woman  and  child  labor  was 
valued  at  10  cents  per  hour.  The  average  time  required  to  care  for  a 
cow  and  the  accompanying  stock  in  1912  was  158  human  hours  and  2 
horse  hours.  The  few  hours  of  horse  labor  was  due  to  the  fact  that  milk 
hauling  and  manure  hauling  were  not  charged  directly  to  cows.  Most 
of  the  time  considered  was  for  hauling  feed.  The  common  practice 
among  these  farmers  is  to  haul  their  feed  when  they  return  from  the 
milk  station.  Owing  to  this  custom,  some  dairymen  make  no  special 
trip  for  feed.  This  accounts  for  the  seemingly  few  hours  of  horse  labor. 

TABLE  8.  Amount  and  Cost  of  Labor,  5308  Cows,  1078  Heifers,  874  Calves, 

AND  158  Bulls,  1912 


678,234  man  hours,  at  15  cents .  $101 ,735 

161,574  woman  and  child  hours  at  10  cents .  16,157 

10,828  horse  hours  at  12  cents .  i  ,299 


$119,191 


COST  OF  HAULING  MILK 

Where  the  farmer  drew  his  own  milk  or  cooperated  with  his  neighbors, 
the  cost  was  found  by  multiplying  the  hours  of  time  required  by  the 
different  rates  per  hour.  The  same  rates  per  hour  were  used  here  as 
were  used  for  other  work,  namely,  15  cents  for  man  hours,  10  cents  for 
boy  hours,  and  12  cents  for  horse  hours.  Where  the  farmer  hired  his  milk 
hauled,  the  cost  of  hauling  was  the  amount  of  money  actually  paid.  This 
charge  was  usually  based  on  the  hundredweight  and  varied  according  to 
distance,  condition  of  the  roads,  and  competition.  On  farms  where  the 
owner  hired  the  milk  hauled  a  part  of  the  distance  or  a  part  of  the 
time,  and  hauled  it  himself  the  remaining  distance  or  time,  the  cost 
was  found  by  adding  the  cash  cost  to  the  product  obtained  by  multiplying 
the  number  of  hours  required  by  the  rate  per  hour. 

TABLE  9.  Cost  of  Hauling  Milk,  173  Farms*,  5276  Cows,  1912 


2,234  boy  hours,  at  10  cents .  $  223 

72,400  man  hours,  at  15  cents .  10,860 

137,622  horse  hours,  at  12  cents .  16,515 

Cash  paid  out .  3.74® 


$31,338 


*  The  milk  on  one  of  the  farms  was  sold  at  the  barn. 
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COST  OF  BUILDINGS 

The  costs  of  buildings  were  difficult  to  calculate,  for  two  reasons:  (i) 
the  annual  depreciation  on  a  building  can  be  only  approximated;  (2)  in 
some  instances  the  cattle  bams  were  used  for  other  than  dairy  purposes, 
and  hence  the  annual  cost  had  to  be  apportioned  to  the  various  crop  and 
stock  enterprises  in  proportion  to  the  value  of  the  part  of  the  building 
that  each  used.  The  cost  of  shelter  includes  interest  on  the  average 
investment  in  buildings,  cost  of  new  buildings,  repairs  during  the  year, 
insurance,  and  decrease  in  inventory  value  of  the  buildings,  if  any.  In 
case  the  buildings  were  worth  more  at  the  end  of  the  year  than  at  the 
beginning,  the  increase  was  deducted  from  the  other  costs. 


Fig.  25A.  DELAWARE  COUNTY  BARN  AND  MILK  HOUSE 
The  average  value  of  the  farm  buildings  was  about  $2140 


The  building  cost  was  calculated  in  the  following  manner :  The  present 
value  of  the  buildings  used  by  the  dairy  enterprise  (including  barns, 
silos,  milk  houses,  and  ice  houses)  was  estimated,  also  the  value  of  the 
buildings  used  by  the  dairy  enterprise  the  preceding  year.  With  these 
two  values,  the  average  investment,  as  well  as  increase  or  decrease  in  the 
value  of  the  buildings,  could  be  calculated.  Interest  at  5  per  cent  was 
calculated  on  the  average  building  investment,  and  to  this  cost  was  added 
the  cost  of  new  buildings,  repairs  on  old  buildings,  and  insurance.  This 
sum  would  be  the  annual  cost,  provided  the  values  of  the  buildings  were 
the  same  at  the  beginning  and  at  the  end  of  the  year.  In  most  cases 
these  values  varied.  Any  decrease  in  value  was  added  to  the  above 
cost,  and  any  increase  in  value  was  deducted.  The  total  cost  of  shelter 
on  all  the  farms  for  1912  was  $28,162,  The  values  of  the  buildings  and 

the  annual  costs  are  shown  in  tables  10  and  ii : 

9 
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TABLE  10.  Value  of  Buildings,  5308  Cows,  1078  Heifers,  874  Calves,  and 

158  Bulls,  1911  and  1912 


191 1 

1912 

$326,023 

10,450 

7,508 

2,939 

$349,110 

11,430 

8,210 

3,147 

IVTilU  Vinii<5f»<;  . 

1  pp  VimiQpQ  . 

$346,920 

$371,897 

Average . 

Increase  in  value .  $24,977 

Average  per  farm  in  1912 .  $2,137 


TABLE  II.  Annual  Building  Costs,  5308  Cows,  1078  Heifers,  874  Calves,  and 
,  158  Bulls,  1912 


Interest  on  $359,409.  at  5  per  cent .  $I7  »970 

New  buildings . .  ^  7  >  265 

Repairs .  10,747 

Insurance .  i,i57 


Total . . . . .  $53,139 

Less  increase  in  value  of  buildings .  24,977 


Annual  cost  of  shelter . .  •  $28,162 


COST  OF  CATTLE 

Ov/ing  to  inefficiency  and  death,  it  is  necessary  to  keep  changing  the 
cows  in  a  dairy  herd.  The  animals  that  die  are  almost  a  total  loss,  and 
cattle  sold  for  beef  are  disposed  of  at  a  sacrifice.  The  average  values  of 
cattle  for  1912  were:  cows  $40.44,  heifers  $26.67,  calves  $12.15,  bulls 
$44.10.  The  average  cost  of  the  543  cows  that  were  purchased  was 
$45.34.  The  average  amount  received  for  the  1222  cows  that  were  sold 
was  $22.  62.  In  herds  where  cows  are  fed  large  quantities  of  concentrated 
feeds,  the  loss  from  depreciation  becomes  an  important  factor  in  the  cost 
of  milk  production. 

During  the  year  1911-1912  there  w^ere  1222  cows  sold  from  farms  and 
128  cows  that  died.  At  the  end  of  the  year  there  were  on  the  farms  120 
cows  less  than  at  the  beginning.  This  would  mean  that  to  maintain  the 
same  number  of  cows  throughout  the  year  would  necessitate  changing 
1470  cows.  Since  there  were  on  an  average  5308  cows,  this  would  indicate 
that  the  average  productive  life  of  a  dairy  cow  is  3.6  years.  Owing  to  the 
high  value  of  grain  and  forage  during  this  year,  it  is  only  natural  to  sup¬ 
pose  that  stock  was  sold  closer  than  usual.  Perhaps  in  many  instances 


Cost  of  Producing  Milk  on  174  Delaware  County  Farms  13 i 

cows  that  ordinarily  would  have  been  kept  until  the  year  following  were 
disposed  of  at  that  time. 

In  order  to  determine  stock  depreciation  in  another  way,  each  farmer 
was  asked  to  give  his  estimate  of  the  average  time  that  a  cow  remained  in 
his  dairy.  The  average  of  these  174  estimates  was  5.8  years.  This  is 
perhaps  a  more  reliable  figure,  as  results  obtained  for  any  one  year  are 
influenced  by  the  conditions  prevailing  during  the  year,  while  estimates 
of  this  nature  are  based  on  the  experience  of  many  years. 

In  obtaining  the  data  from  the  field,  it  was  found  difficult  to  get  esti¬ 
mates  of  the  feed  and  labor  required  for  raising  young  stock.  The  heifers 
and  the  cows  grazed  in  the  same  field  and  ate  hay  from  the  same  mow, 
and  the  labor  required  to  care  for  them  was  not  kept  separate.  For  this 
reason  the  cost  of  raising  young  stock  and  the  amount  of  depreciation 
could  not  be  computed.  Failure  to  have  these  data  'will  not  affect  the  cost 
of  producing  milk,  as  depreciation  was  accounted  for  in  the  differences  in 
stock  inventory  and  in  the  excess  feed,  labor,  and  the  like  that  has  been 
charged  to  the  cows. 

The  cattle  costs  were,  decrease  in  inventory  plus  interest  on  average 
investment.  In  case  there  was  an  increase  in  inventory,  that  increase  was 
subtracted  from  the  interest  cost.  All  purchas.es  of  stock  were  added  to 
the  value  of  stock  at  the  beginning  of  the  year.  All  sales  of  stock  were 
added  to  the  value  of  stock  on  hand  at  the  end  of  the  year.  If  the  value 
at  the  beginning  of  the  year  plus  purchases  was  less  than  the  value  at  the 
end  of  the  year  plus  sales,  there  was  a  gain  in  stock.  If  the  value  at  the 
beginning  of  the  year  plus  purchases  was  more  than  the  value  at  the  end  of 
the  year  plus  sales,  there  was  a  loss  in  stock.  On  these  farms  there  was  a 
gain  in  stock  of  $7726.  The  method  of  computing  this  is  shown  in  table  1 2 : 


TABLE  12.  Cost  of  C.\ttle,  5308  Cows,  1078  Heifers,  874  Calves,  and  158 

Bulls,  1912 


Total  value  of  cattle  August  i.  1012 . 

$262,390 

32,371 

$294,761 

$287,035 

Sales  during  vear . 

Total . 

Total  value  of  cattle  August  i.  ion . 

$259 , 804 
27,231 

Purchases  during  vear . 

Total . 

Difference  (increase) . 

$7,726 

Average  investment  in  cattle,  $261 ,097 

Interest  on  $261,097  at  s  per  cent. . 

^13,055 

7,726 

$5,329 

Deducting  gain  on  cattle  from  interest . 

Net  cost . 

— 
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COST  OF  DAIRY  EQUIPMENT 

The  cost  of  dairy  equipment  is  of  minor  importance.  In  many  cases 
the  milk  cans  were  furnished  by  the  milk  companies.  Some  farmers 
owned  separators,  churns,  and  coolers,  but  few  of  these  were  being  used. 
When  butter-making  was  discontinued  on  these  farms,  there  was  little 
use  for  separators  and  churns.  It  is  a  universal  custom  to  strain  the  milk 
directly  into  the  cans  and  then  set  them  into  running  spring  water  to  cool. 
The  lids  on  the  cans  are  left  partly  open  until  the  animal  heat  has  es¬ 
caped.  The  temperature  of  the  water  is  low  enough  so  that  this  care  of 
the  milk  is  sufficient  and  does  not  necessitate  the  use  of  coolers.  A  few 
farmers  had  milk  testers  and  milk  scales,  and  two  had  milking  machines. 

The  cost  of  equipment  was  figured  in  the  same  manner  as  the  cost  of 
buildings.  The  factors  of  cost  were,  interest  on  average  investment,  cost 
of  new  equipment,  repairs  on  old  equipment,  and  decrease  in  inventory. 
Whenever  the  equipment  was  worth  more  at  the  end  than  at  the  beginning 
of  the  year,  this  increase  was  deducted.  The  value  and  the  annual  cost 
of  the  dairy  equipment  are  given  in  tables  13  and  14: 


TABLE  13.  Value  of  Equipment,  5308  Cows,  1078  Heifers,  874  Calves,  and 

158  Bulls,  1911  and  1912  _ 


• 

I9II 

1912 

$2,575 

576 

41 

108 

4.894 

69 

267 

40 

550 

$2,452 

547 

41 

106 

4.350 

64 

250 

37 
1 ,000 

$9,120 

$8,847 

- 1 - - - 

Average . 

Decrease  in  value 


$8,984 

$273 


TABLE  14.  Annual  Cost  of  Equipment,  5308  Cows,  1078  Heifers,  874  Calves, 

AND  158  Bulls,  1912 


Interest  on  $8,984  at  5  per  cent 

New  equipment . 

Repairs . 

Decrease  in  value . 


$  44? 
1 ,246 
614 

273 


Total . . . 

Depreciation  amounted  to  $2,133,  or  23.4  per  cent  of  the  1911  inventory. 


$2 , 582 
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MISCELLANEOUS  COSTS 

Aside  from  the  factors  already  considered,  there  are  numerous  other 
items  of  cost.  For  convenience  these  are  grouped  together  and  considered 
as  MiscellQ,fi60us  costs.  They  include  insurance  on  stock,  veterinary  fees, 
medicines,  breeding  fees,  and  the  like.  These  are  shown  in  table  15,  and 
amounted  to  $1.19  per  cow  and  accompanying  stock. 

TABLE  15.  Miscellaneous  Costs,  5308  Cows,  1078  Heifers,  874  Calves,  and 
_  158  Bulls,  1912 

Insurance  on  cattle . 

Veterinary  fees . 

Medicines . 

Fly  protector . 

Breeding  fees . 

Testing  fees . 

Registration  and  other  fees 
Skimmilk  bought  for  calves 

Ice . 

Grinding  feed . 

Cutting  straw . 

Acids . 


RETURNS  OTHER  THAN  MILK  SOLD 

While  cows  in  this  region  are  kept  primarily  for  the  returns  from  the  milk, 
there  are  other  returns  that  should  be  considered.  Credit  was  given  for 
value  of  milk  and  butter  used  in  the  house,  value  of  milk  or  skimmilk  fed 
to  stock  other  than  cattle,  value  of  manure  produced,  receipts  from  hides, 
and  other  miscellaneous  returns.  It  was  necessary  to  deduct  these  values 
from  the  cost  of  the  dairy  enterprise  before  the  cost  of  producing  milk 

could  be  found.  The  amount  and  value  of  these  products  is  given  in  the 
following  paragraphs. 

butter  and  milk  used  IN  THE  HOUSE 

In  only  one  instance  was  the  butter  that  was  used  in  the  house  made  on 
the  farm.  In  this  State  it  is  cheaper  for  most  farmers  to  buy  their  butter 
than  to  make  it.  There  were  260  pounds  of  butter  made  on  this  farm, 
valued  at  30  cents  a  pound. 

All  milk  that  was  used  in  the  house  was  valued  at  $2  per  hundredweight. 

There  were  363,400  pounds  of  milk  used,  which  at  the  above  valuation 
amounts  to  $7268. 

MILK  AND  SKIMMILK  FED  TO  STOCK  OTHER  THAN  CATTLE 

Milk  fed  to  calves  on  the  farm  where  it  was  produced  was  not  considered. 
Estimates  were  obtained  for  the  value  of  milk  and  skimmilk  produced  on 

the  farm  and  fed  to  hogs,  chickens,  and  other  stock.  The  value  of  this 
milk  was  $300. 


$  814 

671 

797 

220 

73 

84 

38 

1.943 

1.485 

166 

5 

3 


$6 , 299 
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MANURE  PRODUCED 

In  order  to  shorten  the  work,  the  cows  were  not  given  credit  for  the  ma¬ 
nure  that  they  produced  while  in  pasture.  The  cattle  were  in  the  stable 
for  seven  months.  Pasture  was  charged  to  the  cows  at  cost,  any  profit 
or  loss  coming  from  it  being  credited  to  the  cows.  The  results  would  not 
have  been  affected  if  the  cows  had  been  credited  with  this  manure,  because 
the  pasture  would  have  been  charged  with  a  corresponding  amount. 
Since  the  pasture  would  cost  more  with  this  charge,  the  cows  would  have 
to  bear  it  and  the  cost  of  milk  would  not  be  altered.  A  cow  weighing 
one  thousand  pounds  will  produce  about  one  ton  of  manure  per  month.  A 
part  of  this  manure  is  lost.  The  majority  of  these  cows,  being  high-grade 
Jerseys,  would  not  weigh  one  thousand  pounds  and  it  is  not  likety  that 
they  would  produce  one  ton  of  manure  per  month.  According  to  the 
farmers’  estimates  there  were  47,936  loads  of  manure  produced  from  5308 
cows  while  they  were  not  at  pasture.  In  such  a  rough  country  a  load 
would  probably  not  weigh  a  ton.  This  manure  was  valued  at  $i  per  load 
in  the  barnyard.  At  this  rate,  the  manure  would  cost  fron  $1.50  to  $2 
a  ton  on  the  field. 

HIDES  AND  BREEDING  FEES 

Only  a  small  number  of  cattle  were  slaughtered  on  the  farm.  The 
surplus  calves  were  usually  killed,  or  sold  when  only  a  few  days  old  for  the 
value  of  their  skins.  Each  skin  brought  about  $1.  The  receipts  from 
hides  amounted  to  $3925.  Every  one  of  these  dairy  farms  kept  at  least 
12  cows  and  nearly  every  one  kept  a  bull.  In  1912  there  were  158  bulls 
on  the  174  faims.  The  returns  from  breeding  fees  amounted  to  $15. 

SALES  OF  STOCK 

For  the  year  1911-1912  the  returns  from  the  sales  of  stock  were  not 
enough  to  pay  for  the  purchases  and  5  per  cent  on  the  investment  in 
cattle. 

SUMMARY 

A  detailed  summary  of  all  the  miscellaneous  returns  from  the  dairy 
herds  is  given  in  table  16.  These  returns  amounted  to  $59,522. 

TABLE  16.  Summary  of  Returns  Other  than  Milk  Sold,  5308  Cows,  1078 

Heifers,  874  Calves,  and  158  Bulls,  1912 


Butter  used  in  house,  260  pounds  at  30  cents .  $  7^ 

Milk  used  in  house,  3,634  hundredweight  at  $2 .  7  -268 

Milk  and  skimmilk  fed  to  stock  other  than  cattle .  300 

Manure,  47,936  loads  at  $i .  47-936 

Hides . . .  3  >925 

Breeding  fees . . .  LS 


$59,522 
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SUMMARY  OF  THE  COSTS  OF  PRODUCING  MILK,  1912 

A  summary  of  the  costs  of  producing  milk  in  1912  is  given  in  table  17: 


TABLE  17.  Summary  of  Costs  of  Producing  Milk,  1912,  5308  Cows,  1078 

Heifers,  874  Calves,  and  158  Bulls 


Total 

Per  cent 
of  total 
cost 

Cost  per 
cow  and 
accom¬ 
panying 
stock 

Cost  per 
100  pounds 
of  milk 

Gross  costs 

Feed  and  bedding . 

Labor . 

Hauling  milk . 

Buildings .  . . 

Cattle . 

Dairy  equipment . 

Miscellaneous  costs . 

Total . 

Returns 

Returns,  excluding  milk  sold . 

Net  cost  of  242,830  hundredweight 
of  milk . 

$437,95^ 

119.191 
31 .338 
28 , 162 

5,329 

2,582 

6,299 

69.4 

18.9 

5-0 

4-5 

0.8 

0.4 

1 .0 

$82 . 50 

22.45 

5  90 
5-31 

1 .00 

•49 

1. 19 

^^1-8035 
.4908 
.  1291 
.  1160 
.0219 
.0106 
.0259 

$630,852 

59,522 

100.0 

$118.84 

II  .21 

^2 . 5978 

•2451 

^571,330 

$107.63 

^2.3527 

1 

The  feed  and  bedding  cost  was  $82.50  per  cow,  or  69.4  per  cent  of 
the  total  cost.  The  labor  cost  per  cow,  not  including  milk  hauling,  was 
$22.45,  which  was  18.9  per  cent  of  all  the  costs.  If  hauling  milk  had  been 
included  under  labor,  the  labor  cost  would  have  been  $28.35  per  cow. 
The  cost  of  shelter,  interest  and  depreciation  on  cattle,  cost  of  dairy 
equipment,  and  miscellaneous  expenses,  amounted  to  $7.99  per  cow.  The 
total  cost  of  keeping  a  cow  in  Delaware  County  was  $i  18.84.  The  returns 
from  products  other  than  milk  sold  was  $11.21,  so  that  the  cost  of  pro¬ 
ducing  milk  amounted  to  $107.63  per  cow.  The  net  cost  of  producing 
100  pounds  of  milk  during  1912  was  $2.35,  or  a  little  over  5  cents  a  quart. 
The  net  cost  of  producing  one  pound  of  butter-fat  was  51  cents.  The 
average  price  received  for  this  milk  was  $1.65  per  hundredweight. 

COST  OF  MILK  PRODUCTION,  1913 

Owing  to  the  high  prices  paid  for  grain  and  the  general  scarcity  of 
hay,  the  cost  of  producing  milk  was  greater  for  the  year  from  August 
I,  1911,  to  July  31,  1912,  than  it  would  have  been  under  normal 
conditions.  For  fear  that  the  results  obtained  that  year  might  lead  to 
a  wrong^  conclusion,  it  was  thought  desirable  to  have  additional  data. 
With  this  in  view,  the  same  farms  were  visited  the  following  year  and 
similar  records  were  taken  of  the  dairy  business.  The  method  of  obtaining 
the  data  and  computing  the  cost  was  the  same  as  was  used  in  the  preceding 
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year.  The  farms  and  the  management  were  the  same,  but  the  price  of 
milk  had  advanced  ii  cents  per  hundredweight.  In  general  the  costs 
were  much  the  same.  The  greatest  difference  was  found  in  the  price 
of  the  feeds  and  in  the  quantities  of  feeds  used.  For  comparison  the 
quantities  of  the  feeds  and  their  values  will  be  given.  All  other  costs 
will  be  summarized,  since  they  are  similar  to  those  previously  given. 

FEEDS  AND  BEDDING 

GRAIN  RAISED  AND  FED 

There  were  77*7  tons  of  grain  raised  and  fed  to  cattle  on  these  174 
dairy  farms.  The  total  value  of  this  feed  was  $2353.  The  average  cost 
per  ton  was  $30.28.  The  amounts  and  the  values  of  grains  raised  and 
fed  for  the  year  1913  are  given  in  table  18: 


TABLE  18.  Grain  Raised  and  Fed,  5030  Cows,  1027  Heifers,  883  Calves,  and 

141  Bulls,  1913 


Kind 

Quantity 

(tons) 

Average 
value 
per  ton 

Total 

value 

20.6 
21 .0 
30.8 

5-3 

$30 -34 
28.95 

31  04 
30.94 

$  625 
608 
956 
164 

Oofo  Q-nrl  Lnrlp'v^  . 

Buckwheat . .  • 

77-7 

$30.28 

$2,353 

GRAIN  BOUGHT  AND  FED 

There  were  5597  tons  of  grain  bought  and  fed,  valued  at  $i59>^^2" 
The  average  price  paid  per  ton  was  $28.57*  The  average  cow  and  ac¬ 
companying  stock  ate  i .  i  tons  of  purchased  feed.  The  kinds,  quantities, 
and  values  of  these  feeds  are  given  in  table  19: 


TABLE  19.  Grain  Bought  and  Fed,  5030  Cows,  1027  Heifers,  883  Calves,  and 

141  Bulls,  1913 


Kind 

Quantity 

(tons) 

Average 
value 
per  ton 

Total 

value 

65.8 

$27.64 

$  1,819 

327 -9 

28.92 

9.483 

83.1 

29.90 

2,485 

82.2 

26.89 

2,210 

650.0 

31.66 

20,579 

1  . 

356.3 

32.37 

11.535 

V_XlLLLCil  Lciiy  . 

I ;435.2 

28.39 

40 , 748 

6.3 

30.63 

193 

A/f -irlz-llit-irrc  1  f  1  . 

0.2 

15.00 

3 

IVTlLlLlllllgb  . . 

456.2 

26.94 

12,289 

II. 9 

35-21 

419 
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TABLE  19  {continued). 


Kind 

Quantity 

(tons) 

Average 
value 
per  ton 

Total 

value 

Wheat  feed . ; . 

796.4 

6.0 

37-8 

2 TO  6 

$27.79 

54.00 

13-39 

27-75 

27.97 

27.68 

27.00 

28.67 

28.57 

29.42 
27.06 
28.00 
23  ■  33 
27.00 

25-95 

26.00 
32 . 50 
27.02 
30 . 00 

13.68 

29  ■  50 

27-54 

$22,131 

324 

506 

6,093 

2,039 

17,654 

108 

516 

Calf  meal . 

Salt . 

Schumacher  feed . 

Wheat  bran . 

(1 

Hominy .  . 

637-7 

4.0 

18.0 

7.0 

22.3 

86.6 

2.0 

0-3 

50 

*7-7  -2 

Hammond  dairy . 

Husted  feed . 

3  D’s . 

Corn  and  oats . 

656 

2,343 

56 

*7 

Oats . 

Corn . 

Sterling  feed . 

Chester  feed . 

135 

1,876 

52 

130 

254 

24 

Boston  feed . 

Clover  leaf . 

1^0 

2.0 

4.0 

n  A 

Larro . 

International . 

Crescent  feed . 

V  •  4 
0.8 

T  7  A 

Molasses . 

Homcolene . 

6.0 
CiA  A 

177 

2,600 

Kinds  not  itemized . . 

•  4 

5,5970 

I28.57 

$159,882 

FORAGE  (EXCEPT  SILAGE)  RAISED  AND  FED 

Mixed  hay  constituted  83  per  cent  of  the  forage  that  was  raised  and  fed. 
The  remaining  17  per  cent  was  chiefly  corn  stover,  timothy,  oat  straw, 
millet,  and  peas  and  oats.  Only  10  tons  of  alfalfa  hay  were  fed.  The 
mixed  hay  was  valued  at  $16.02  per  ton.  There  were  altogether  11,027.1 
tons  of  forage  used.  The  average  value  per  ton  was  $15.42.  The  kinds, 
quantities,  and  values  of  the  forage  raised  and  fed  are  given  in  table  20: 


TABLE  20.  Forage  (except  Silage)  Raised  and  Fed,  5030  Cows,  1027  Heifers, 
_  883  Calves,  and  141  Bulls,  1913 


Kind 

Quantity 

(tons) 

Average 
value 
per  ton 

Total 

value 

Oat  hav . 

1  ^  n 

$15-77 

14. 16 
16.02 

T  c  nr\ 

$  552 

4,476 

Timothv  hav . 

OJ  ■ 

316.0 

n  j  A  j  c 

Mixed  hav . 

Alfalfa  hav . 

V  >  ^4^ • D 
TO  0 

140,444 

150 

Corn  stover . 

7  CIO 

T  T  r\r\ 

Peas  and  oats . 

'?A  '7  0 

14.99 

14-75 

T  n  r\r\ 

^  t  ^5^ 

3,643 

3,640 

0 

Millet . 

^-+0  - 
2a6  8 

Mangels . 

0.8 
281  ^ 

Straw . 

0 

2,824 

-  0 

9 . 90 

. 

1 1 ,027. I 

$15-42 

$169,993 
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FORAGE  (EXCEPT  SILAGE)  BOUGHT  AND  FED 

Of  the  forage  used  in  1913,  1.02  per  cent  was  bought.  The  average 
price  paid  was  $13.67  per  ton.  The  kinds,  quantities,  and  values  are 
given  in  table  21: 


TABLE  21.  Forage  (except  vSilage)  Bought  and  Fed,  5030  Cows,  1027  Heifers, 

883  Calves,  and  141  Bulls,  1913 


Kind 

Quantity 

(tons) 

Average 
value 
per  ton 

Total 

value 

Cinvpr  Viav  . 

5-0 

82.3 

$15.00 

$  75 

A/Tivpr1  Viav  . . 

14.79 

1 ,217 

Straw  . 

10.5 

13.90 

146 

C' orn  «:tr»vpr  . 

16.0 

7-38 

118 

113.8 

$13-67 

$1,556 

SILAGE 

There  were  4166.2  tons  of  silage  fed,  valued  at  $5  per  ton.  The  total 
value  of  silage  was  $20,831. 

PASTURE 

The  cost  of  pasture  was  $19,203. 

BEDDING 

The  bedding  costs  amounted  to  $3967. 

INTEREST  ON  CAPITAL  IN  FEEDS 

Interest  at  5  per  cent  on  the  average  investment  in  feed  amounted 


to  $Si35- 

SUMMARY  OF  FEED  AND  BEDDING  COSTS 

The  costs  for  feed  and  bedding  are  summarized  in  table  22 : 


TABLE  22.  Summary  of  Feed  and  Bedding  Costs,  5030  Cows,  1027  Heifers, 

883  Calves,  and  141  Bulls,  1913 


Kind 

Quantity 

(tons) 

Total 

value 

77-7 

5.597-0 

1 1 ,027 . 1 
113.8 
4,166.2 

$  2,353 

159,882 

169,993 

1,556 

20,831 

19,203 

3,967 

5,135 

R'i-Nr-on-o  ClIpCTP^  miQpH  fp.H . 

Ordet/  L  j  . . 

$382,920 
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Fig.  26.  GENERAL  CONTOUR  OF  THE  LAND  IN  THE  COUNTY 

OTHER  COSTS 
LABOR 

The  cost  of  human  and  horse  labor  was  $91,113. 

COST  OF  HAULING  MILK 

The  cost  of  hauling  the  milk  was  $30,924. 

COST  OF  BUILDINGS 

Repairs,  interest,  depreciation,  and  insurance  on  buildings  amounted  to 
$28,489. 

COST  OF  CATTLE 

There  was  an  appreciation  on  cows  during  1913  which  was  enough  to 
cover  interest  and  all  other  costs  on  cattle  and  show  a  slight  increase. 
This  gain  is  given  under  Returns. 

COST  OF  DAIRY  EQUIPMENT 

The  total  cost  of  equipment  was  $2016. 

MISCELLANEOUS  COSTS 

Ice,  veterinary  fees,  medicines,  and  other  miscellaneous  expenses  were 
$6132. 

RETURNS  OTHER  THAN  MH^K  SOLD 

The  returns  other  than  milk  sold  amounted  to  $71,454.  The  various 
items  are  summarized  in  table  23 : 

TABLE  23.  Returns  Other  than  Milk  Sold,  5030  Cows,  1027  Heifers, 

883  Calves,  and  141  Bulls,  1913 


Butter  used  in  house . $  720 

Milk  used  in  house .  8,688 

Milk  and  skimmilk  fed  to  stock  other  than  cattle .  238 

Manure.. .  49,415 

Hides  and  breeding  fees .  4 , 308 

Increase  in  value  of  cattle .  8,085 


$7^  ,454 
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SUMMARY  OF  THE  COSTS  OF  PRODUCING  MILK,  1913 

A  summary  of  the  costs  of  producing  milk  is  given  in  table  24: 


TABLE  24.  Summary  of  Costs  of  Producing  Milk,  1913,  5030  Cows, 
1027  Heifers,  883  Calves,  and  141  Bulls 


Total 

Per  cent 
of  total 
cost 

Cost  per 
cow  and 
accom¬ 
panying 
stock 

Cost  per 
100 

pounds 
of  milk 

Gross  costs: 

Feed  and  bedding . 

Labor . 

$382,920 

91.113 

30,924 

28,489 

2,016 

6,132 

70.7 

16.8 

5-7 

5-3 

0.4 

I .  I 

$76.13 

18. II 

6.15 

5.66 

0.40 

1 .22 

$1.6548 

•3937 
•1336 
.  1231 
.0087 
.0265 

Hauling  milk . . . 

Buildings . 

Dairy  equipment . 

Miscellaneous  costs . 

Returns : 

Returns,  excluding  milk  sold . 

Net  cost  of  231,399  hundredweight  of 
fnilL  . 

$541,594 

71.454 

100.0 

$107.67 

14.21 

$2 . 3404 

.3088 

$470,140 

$93 • 46 

$2.0316 

In  1913  the  feed  and  bedding  cost  was  $76.13  per  cow,  which  was  70.7 
per  cent  of  the  total  cost.  The  labor  cost  per  cow,  not  including  that 
for  hauling  the  milk,  amounted  to  $18.11.  It  cost  $6.15  to  haul  the 
milk  from  a  cow,  so  that  the  total  labor  cost  was  $24.26.  The  annual 
cost  of  buildings  was  $5.66  per  cow.  The  miscellaneous  expenses,  including 
dairy  equipment,  were  $1.62  per  cow.  The  total  cost  of  keeping  a  cow  in 
Delaware  County  in  1913  was  $107.67.  Deducting  for  the  receipts  from 
hides,  value  of  butter  and  milk  used  in  the  house,  and  other  returns,  the 
cost  of  producing  the  marketed  milk  was  $93.47-  This  cost  was  $14-17 
less  than  the  cost  for  1912.  The  net  cost  of  producing  100  pounds  of  milk 
was  $2.03,  or  32  cents  per  hundredweight  less  than  it  was  in  the  preceding 
year.  The  cost  of  milk  was  4.4  cents  per  quart,  or  44  cents  per  pound 
of  butter-fat.  The  average  price  received  per  hundredweight  for  milk 
on  these  farms  in  1913  was  $1.76.  There  was  an  average  loss  of  27  cents 
on  every  hundredweight  produced. 

DISCUSSION  OF  THE  RESULTS 
RESULTS  FOR  1912 

There  were  fifteen  dairy  herds,  or  about  one  herd  in  eleven,  that  showed 
a  profit.  There  were  forty-six  herds,  or  about  one  in  four,  that  produced 
milk  for  $2  or  less  per  hundredweight.  At  the  prices  of  feed,  labor,  and 
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use  of  capital  figured,  the  average  cow  in  Delaware  County  failed  by  $32.14 
to  pay  expenses.  To  state  the  results  in  another  way,  the  average  cow 
paid  all  costs  excepting  the  value  of  hay  and  forage  that  was  raised  on  the 
farm.  For  this  hay  and  forage  the  cows  paid  28  per  cent  of  its  farm  value. 

Some  farmers  keep  unprofitable  cows  for  the  sake  of  having  manure  to 
use  on  their  land.  If  the  use  of  this  manure  is  the  cheapest  means  of 
building  up  the  land,  the  system  is  justified,  but  it  is  possible  for  the  manure 
to  cost  more  than  it  is  worth.  With  the  foregoing  valuations  for  labor, 
feed,  and  use  of  capital,  in  order  to  have  prevented  a  loss  on  the  dairy 
enterprise  in  1912  manure  would  have  had  to  be  worth  $6.85  per  ton  in 
the  bam.  The  crops  generally  grown  in  the  county — corn,  oats,  millet, 
and  hay  —  do  not  justify  paying  such  a  high  price  for  manure. 

RESULTS  FOR  1913 

In  1913  dairy  conditions  were  more  favorable.  Grain  and  forage  were 
cheaper  and  milk  brought  a  better  price.  In  general  it  may  be  said  that 
the  chances  for  making  money  were  above  the  average.  This  year  fifty- 
two  herds,  or  30  per  cent,  showed  some  profit.  Under  these  favorable 
conditions  the  average  cow  was  kept  at  a  loss  of  $12.50.  This  year  the 
cows  were  able  to  pay  all  costs  except  hay  and  forage  raised  on  the  farm, 
and  they  paid  66  per  cent  of  the  farm  value  for  this.  If  the  cows  paid  full 
value  for  the  feed  there  would  remain  but  4  cents  per  hour  to  pay  for  the 
labor.  In  order  to  show  a  profit,  either  feed  or  labor  must  be  charged 
below  its  value,  or  manure  must  be  credited  at  too  high  a  rate. 

MEANS  OF  MAKING  A  LIVING 

The  question  might  be  asked,  how  do  these  farmers  live  when  they 
lose  from  $12.50  to  $32.14  per  cow  each  year?  It  is  possible  for  persons 
to  live  when  they  sell  hay  to  cows  at  a  lower  figure  than  its  farm  value, 
or  when  they  work  for  lower  wages  than  the  rates  indicated,  or  when  they 
accept  a  lower  rate  of  interest  than  5  per  cent.  The  dairymen  in  Delaware 
County  are  doing  one  or  more  of  these  things.  This  does  not  necessarily 
mean  that  they  will  be  forced  out  of  business.  During  the  year  1912 
the  average  cash  receipts  per  farm  from  the  dairy  were  $2355.  For  the 
same  period  the  average  cash  expenditures  per  faiTn  for  the  dairy  aside 
from  hired  help  and  interest  on  debts  were  $1094.  This  leaves  a  difference 
of  $1261.  After  paying  the  hired  labor,  interest  on  debts,  and  other  farm 
expenses,  there  would  probably  be  left  from  $600  to  $900  for  living  expenses 
besides  the  products  furnished  by  the  farm,  such  as  eggs,  milk,  garden 
produce,  and  the  like. 

The  adaptability  of  hay  and  grass  to  Delaware  County  is  one  of  its 
greatest  resources.  With  average  New  York  conditions  it  is  possible  to 
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make  money  growinghay.  With  available  data  it  is  impossible  to  tell  what 
it  costs  to  produce  hay  in  that  region,  but  it  is  not  probable  that  it  costs 
any  more  there  than  it  does  in  other  counties  in  the  State.  The  average 
cost  for  producing  hay  in  1912  on  thirteen  New  York  farms  that  kept 
cost  accounts  was  $7.82  per  ton.  Hay  in  Delaware  County  during  that 
year  was  valued  at  $18.49  per  ton.  Assuming  this  hay  to  cost  the  same 
as  it  did  on  the  thirteen  farms,  there  would  be  a  profit  of  $10.67  ori  every 
ton  that  was  fed  to  the  cows.  In  1912  these  dairymen  on  an  average  fed 
60  tons  of  hay  to  their  cattle.  This  would  mean  an  average  profit  of 
$640  per  farm  growing  hay.  This  profit  would  go  far  toward  offsetting 
the  loss  on  cows.  In  addition  to  hay,  these  dairy  farms  used,  on  the  average, 
8  tons  of  other  forage  which  without  doubt  was  grown  at  some  profit. 
The  money  made  in  growing  hay  and  forage  helps  to  balance  the  loss  on 
the  dairy  industry. 

There  is  also  a  saving  in  that  these  men  pay  out  very  little  money  to 
hired  help,  as  dairying  in  this  county  is  a  family  enterprise.  The  number 
of  farms  using  woman  or  child  labor  is  shown  in  table  2  5 ; 


TABLE  25.  Farms  Using  Woman  or  Child  Labor  to  Care  for  Cows 


Number 
of  farms 

Per  cent 
of  farms 

Farms  using  woman  labor . 

105 

II 

33 

25 

60.3 
6.3 

19.0 

14.4 

Farms  using  child  labor . 

Farms  using  both  woman  and  child  labor . 

Farms  using  man  labor  only . 

174 

100.0 

Women  helped  in  the  care  of  cows  on  105  farms,  children  helped  on  ii 
farms,  and  both  women  and  children  helped  on  33  other  farms.  Either 
women  or  children,  and  in  some  cases  both,  helped  with  the  dairy  work 
on  85.6  per  cent  of  the  farms  in  Delaware  County. 

'The  rates  charged  for  labor  were  15  cents  per  hour  for  man  time  and  10 
cents  per  hour  for  child  or  woman  time.  When  two  or  more  members 
of  a  family  work,  it  is  possible  to  live  on  a  farm  and  receive  lower  wages 
than  those  given  above. 

Ninety-four  per  cent  of  these  farms  are  operated  by  owners.  Even 
though  a  high  percentage  of  these  farms  are  mortgaged  (page  143),  the 
owners  do  not  have  to  pay  interest  on  the  total  investment,  and  in  many 
instances  the  farmers  do  not  pay  any  interest.  Owing  to  these  conditions 
the  average  farmer,  by  working  hard  himself  and  by  getting  help  from 
his  wife  and  children,  is  able  to  live  on  the  land. 
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The  casual  observer,  in  traveling  through  this  region,  would  consider 
it  to  be  prosperous.  The  farm  buildings  are  large,  and  usually  in  good 


Fig.  27.  THE  FARM  BUILDINGS  ARE  LARGE,  AND  USUALLY  IN  GOOD  REPAIR 


repair.  Most  of  them  were  built  when  lumber  and  labor  were  cheap  and 
when  conditions  were  better.  In  19 ii  there  was  5251®  cows  on  these  174 
farms.  In  1912  there  were  5131®  cows,  and  in  1913  the  number  had  been 
reduced  to  4924®. 

According  to  the  Thirteenth  Census,  56  per  cent  of  the  farms  in  the 
county  operated  by  owners  are  mortgaged.  This  is  48  per  cent  of  all  the 
farms  in  the  county,  which  is  a  larger  proportion  of  mortgaged  farms  than 
is  found  in  any  other  county  in  the  State.  The  average  indebtedness 
per  farm,  on  the  farms  reporting,  was  $1697,  which  was  41.5  per  cent  of 
the  value  of  the  real  estate.  Delaware  County  is  one  of  the  three  counties 
in  which  the  value  of  the  mortgages  on  the  farms  operated  by  owners 
amounts  to  more  than  39  per  cent  of  the  value  of  the  farms.  Chenango 
and  Otsego  Counties  are  the  other  two.  These  counties  border  on  Delaware 
County,  and  undoubtedly  have  the  same  dairy  problems. 

The  climate  and  topography  prevent  the  farmers  from  following  a  system 
of  crop  farming.  Some  form  of  livestock  must  be  kept  in  order  to  utilize 
the  hillsides  to  the  best  advantage.  The  dairy  cow  unquestionably  is  the 
animal  that  can  be  kept  to  the  best  advantage,  but,  at  the  price  received 
for  milk,  dairying  failed  to  pay  the  average  fanner  farm  prices  for  his  hay, 
5  per  cent  on  his  investment,  and  15  cents  per  hour  for  man  labor,  by 


*  The  figxires  are  taken  from  the  inventory  made. 
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$32.14  per  cow  in  1912  and  by  $12.50  in  1913.  If  the  price  received  were 
commensurate  with  the  quality  of  the  milk  produced,  more  of  these  dairy¬ 
men  would  be  making  money  out  of  the  dairy  business.  Under  these 
adverse  conditions  there  were  still  some  who  were  managing  their  dairies 
at  a  profit  —  fifteen  in  1912  and  fifty- two  in  1913 — while  many  who 
were  losing  money  on  their  dairies  were  making  enough  on  their  hay  and 
other  forage  crops  to  wholly  or  in  part  offset  this  Ipss. 

RECOMMENDATIONS 

Without  doubt  the  greatest  need  for  this  region  is  more  efficient  cows. 
While  the  production  per  cow  on  these  farms  was  slightly  above  the  aver¬ 
age  for  the  State,  it  was  not  enough  to  be  profitable.  A  cow  must  ordinarily 
be  considerably  better  than  the  average  in  order  to  pay.  A  very  good 
method  of  increasing  production  is  to  weigh  the  milk  from  the  individual  cows 
and  discard  the  poorer  producers.  Dairymen  who  practiced  this  obtained 
greater  production  per  cow  and  cheaper  production  per  100  pounds  than 
the  dairymen  who  did  not  weigh  the  milk  (page  164).  If  every  dairyman 
discarded  his  poorer  cows  and  attempted  to  replace  them  with  better  ones 
there  would  be  many  vacant  stanchions,  because  there  are  not  enough 
good  cows  in  existence  to  do  this.  Before  this  can  be  done  better  cows 
will  have  to  be  bred  and  raised.  This  suggests  that  more  attention  might 
well  be  given  to  breeding  (page  161).  By  hiring  the  milk  drawn  or  by 
cooperating  with  other  dairymen  in  hauling  milk,  the  cost  of  marketing 
could  be  reduced  (page  167). 

The  widest  possible  use  should  be  made  of  the  pastures.  In  many 
cases  the  farms  are  too  small  to  permit  the  keeping  of  a  good-sized  herd. 


Fig.  28.  THE  WIDEST  POSSIBLE  USE  SHOULD  BE  MADE  OF  THE  PASTURES 

It  would  pay  some  farmers  to  take  better  care  of  their  pastures.  Some 
of  these  are  overstocked.  Ap  application  of  lime  on  many  pastures  where 
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the  topography  permits  would  give  good  results.  The  spreading  of  weeds 
could  be  checked  by  mowing  before  the  seeds  are  matured. 

Farmers  should  not  have  occasion  to  buy  hay  in  a  region  so  well  adapted 
to  its  production.  By  always  having  an  abundance  of  hay  there  will  be 
hay  to  sell  during  some  years.  This  will  help  the  diversity  on  these 
farms. 

Unquestionably  dairying  will  always  be  the  leading  industry,  but  these 
farms  should  sell  something  in  addition  to  milk.  Just  what  product 
to  sell  will  depend  on  the  size  of  the  farm,  the  vSoil  types,  the  dis¬ 
tance  from,  market,  and  other  factors.  Poultry  could  be  kept  to  advantage 
on  some  farms.  Some  of  the  hill  farms  could  grow  potatoes  in  sufficient 
quantities  to  supply  the  local  market.  There  is  also  opportunity  for  a 
limited  number  to  raise  berries  or  truck,  keep  bees,  or  follow  other  en¬ 
terprises  in  connection  with  dairying. 

The  real  difficulty  with  the  dairy  industry  is  not  low  production,  fol¬ 
lowing  a  wrong  system  of  farming,  nor  using  poor  methods.  Every  one 
of  these  could  and  should  be  improved,  but  the  fault  is  somewhere  else. 
The  writer  believes  the  methods  used  by  these  farmers  to  be  as  good  as 
those  used  by  the  average  farmer  in  the  State.  These  cows  are  producing 
125  pounds  more  milk  than  the  average  for  the  State.  The  average  test 
of  the  milk  was  1.6  per  cent  above  the  legal  standard.  It  would  be  dif¬ 
ferent  if  these  cows  were  average  or  below  the  average.  When  the 
average  dair^nnan  with  cows  better  than  the  average  in  both  quantity 
and  quality  of  milk  loses  from  $13  to  $32  per  cow,  there  is  something 
wrong.  In  the  opinion  of  the  writer  the  farmer  does  not  receive  enough 
for  his  milk. 

RELATIONS  OF  VARIOUS  FACTORS  TO  PRODUCTION,  COST 

OF  PRODUCTION,  AND  PROFITS 

SIZE  OF  HERD 
AVERAGE  SIZE 

The  average  size  of  the  herds  in  1912  was  30.5  cows.  Seventy-four  per 
cent  of  the  herds  contained  30  cows  or  less,  and  seven  per  cent  of  the 
herds  contained  over  55  cows.  The  average  size  of  the  herds  in  1913  was 
28.9  cows. 

RELATION  OF  SIZE  OF  HERD  TO  DISTANCE  FROM  MARKET  AND  COST  OF  HAULING  MILK 

There  was  very  little  difference  in  the  average  distance  from  market  of 
the  different-sized  herds.  In  1913  the  cost  of  hauling  milk  per  cow  was 
$4  in  the  herds  with  more  than  55  cows,  and  $8  in  the  herds  with  20  or  less 
cows  (table  26). 
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TABLE  26.  Relation  of  Size  of  Herd  to  Distance  from  Market  and  Cost  of 

Hauling  Milk,  1913 


Number  of  cows  per  herd 

Average 
number 
of  cows 

Number 
of  herds 

Average 
miles  to 
market 

Cost  of 
hauling 
milk  per 
cow 

20  or  less . 

17 

52 

2.8 

$8 

21-30 . 

25 

77 

2.7 

7 

31-40 . 

36 

18 

30 

5 

41-55 . 

48 

15 

2.6 

5 

Over  55 . 

71 

12 

2 . 6 

4 

It  costs  less  per  unit  to  make  a  trip  to  the  milk  station  with  ten  cans  of 
milk  than  it  does  with  only  three  cans.  It  is  owing  to  the  larger  loads  of 
milk  which  are  hauled  from  the  larger  herds  that  the  cost  of  marketing 
is  less. 

RELATION  OF  SIZE  OF  HERD  TO  ANNUAL  COST  OF  BUILDINGS,  VALUE  OF  BUILDINGS,  AND 

HOURS  OF  LABOR 

In  1913  the  annual  cost  for  sheltering  a  cow  was  $7  in  the  herds  with 
20  cows  or  less,  and  $4  in  the  herds  with  over  40  cows.  The  average 
investment  in  buildings  per  cow  for  the  herds  with  20  or  less  cows  was 
$76.  In  the  herds  with  41  or  more  cows  it  was  $54.  (Table  27.) 

In  1912  also  the  investment  in  buildings  and  the  cost  of  shelter  per  cow 
was  greater  in  the  smaller  than  in  the  larger  herds. 


TABLE  27.  Relation  of  Size  of  Herd  to  Annual  Cost  of  Buildings,  Value 

OF  Buildings,  and  Hours  of  Labor,  1913 


Number  of  cows 
per  herd 

Average 
number 
of  cows 

Number 
of  herds 

Annual  cost 
of  buildings 

Value  of 
buildings 

Hours  of 
labor 

Per 

cow 

Per 

cattle 

unit* 

Per 

cow 

Per 

cattle 

unit 

Per 

cow 

Per 

cattle 

unit 

20  or  less . 

17 

52 

$7 

$5 

$76 

$58 

155 

118 

21-30 . 

25 

77 

6 

5 

73 

61 

136 

1 13 

31-40 . 

36 

18 

5 

4 

66 

56 

131 

1 1 1 

Over  40 . 

58 

27 

4 

4 

54 

46 

107 

90 

*  One  cow,  one  mature  bull,  or  two  head  of  young  stock,  are  counted  as  a  cattle  unit. 


There  are  certain  operations  that  require  about  the  same  time  regardless 
of  the  size  of  the  herd.  It  takes  very  little  more  time  to  go  to  the  pasture 
to  get  50  cows  than  it  does  to  get  20  cows,  and  it  takes  about  as  long  to 
elimb  into  the  silo  or  the  mow  to  get  feed  for  15  cows  as  it  does  for  30 
cows.  In  other  words,  size  of  herd  influences  the  amount  of  time 
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required  to  care  for  a  cow.  In  1913  it  required  155  hours  of  labor  to  care 
for  a  cow  and  accompanying  stock  in  the  herds  with  20  or  less  cows,  and 
107  hours  in  the  herds  with  more  than  40  cows  (table  27).  This  relation 
was  shown  also  in  the  figures  for  the  preceding  year. 

RELATION  OF  SIZE  OF  HERD  TO  VALUE  OF  FEED  USED,  MILK  PRODUCTION,  AND  COST  OF 

MILK  PRODUCTION 

The  value  of  the  feed  used  per  cow  did  not  vary  greatly  in  proportion  to 
the  size  of  herd. 

The  milk  production  was  higher  in  the  medium-sized  herds  than  in  the 
large  or  the  small  herds.  In  1912  the  average  production  of  milk  per  cow 
in  the  herds  with  20  or  less  cows  was  4589  pounds.  In  the  herds  containing 
from  21  to  30  cows  the  production  was  4808  pounds,  and  in  the  herds  with 
from  31  to  40  cows  it  was  4894  pounds.  In  herds  containing  over  40  cows 
the  production  was  4339  pounds.  (Table  28.) 


TABLE  28.  Relation  of  Size  of  Herd  to  Value  of  Feed  Used,  Milk 
Production,  and  Cost  of  Milk  Production,  1912 


Number  of  cows 
per  herd 

Average 
number 
of  cows 

Value  of 
feed  used 
per  cow 

Value  of 
feed  used 
per  cattle 
unit 

Pounds  of 
milk  per 
cow 

Cost  of 
milk 
per  100 
pounds 

20  or  less . 

18 

$83 

$69 

4.589 

$2.42 

21-30 . 

25 

85 

70 

4,808 

2-34 

31-40 . 

35 

82 

71 

4,894 

2 . 27 

Overdo . 

59 

78 

65 

4.339 

2.37 

The  size  of  herd  did  not  greatly  affect  the  cost  of  milk  production.  The 
cost  of  producing  100  pounds  of  milk  was  $2.42  in  the  herds  with  20  or 
less  cows,  and  $2.37  in  the  herds  with  over  40  cows. 

The  results  found  in  1 9 1 3  were  similar  to  those  in  1 9 1 2 .  For  comparison 
they  are  given  in  table  29: 


TABLE  29.  Relation  of  Size  of  Herd  to  Value  of  Feed  Used,  Milk 
Production,  and  Cost  of  Milk  Production,  1913 


Number  of  cows 
per  herd 

Average 
number 
of  cows 

Value  of 
feed  used 
per  cow 

Value  of 
feed  used 
per  cattle 
unit 

Pounds  of 
milk  per 
cow 

Cost  of 
milk 
per  100 
pounds 

20  or  less . 

17 

25 

36 

58 

$80 

77 

74 

74 

$61 

64 

63 

62 

4,621 

4.878 

4.895 

4.427 

$2 . 25 
2.03 
1 . 80 
2.01 

21-30 . 

31-40 . 

Over  4.0 ...  . 
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As  in  1912,  the  value  of  feed  used  was  much  the  same  in  the  large  as  in 
the  small  herds.  The  average  production  of  milk  per  cow  was  greater  in 
the  herds  containing  from  21  to  40  cows  than  it  was  in  the  herds  with  less 
than  20  or  more  than  40  cows.  In  the  smaller  herds  the  costs  for  labor, 
milk  hauling,  and  buildings  were  higher  than  in  the  larger  herds  (tables 
26  and  27),  and  the  production  of  milk  was  about  average.  The  value 
of  the  feed  used  was  slightly  higher  in  the  small  than  in  the  large 
herds.  Owing  to  these  conditions  the  cost  of  production  was  highest  in 
the  smallest  herds.  Since  the  smallest  herds  contained  an  average  of  17 
cows,  the  size  of  herds  does  not  show  as  great  an  influence  as  it  would  if 
the  differences  in  size  were  greater. 

DISTANCE  FROM  MARKET 
AVERAGE  DISTANCE 

The  average  distance  from  market  was  2.7  miles.  Sixteen  per  cent  of  the 
farms  were  one  mile  or  less  from  market,  and  13  per  cent  were  over  foui- 
miles  from  market  (table  30). 

RELATION  OF  DISTANCE  FROM  MARKET  TO  VALUE  OF  PASTURE  LAND  PER  ACRE 

In  1912  the  value  of  pasture  land  on  farms  one  mile  or  less  from  the  milk 
station  averaged  $25  per  acre;  on  farms  over  one  mile  and  not  more  than 
three  miles  from  market,  $20  per  acre;  on  farms  from  three  to  not  more 
than  four  miles  from  market,  $18  per  acre;  and  on  farms  over  four  miles 
from  market,  $16  per  acre  (table  30). 


TABLE  30.  Relation  of  Distance  from  Market  to  Value  of  Pasture  Land 

PER  Acre,  1912 


Miles  from  market 

Number 
of  farms 

Average 
value  of 
pasture 
land  per 
acre 

I  or  less  .  . . 

27 

59 

65 

23 

S25 

20 

I  4-  to  4- . 

"2  to  J.  . 

18 

0v6r  4  . 

16 

RELATION  OF  DISTANCE  FROM  MARKET  TO  COST  OF  HAULING  MILK  AND  OTHER  FACTORS 

The  cost  of  hauling  milk  on  farms  one  mile  or  less  from  market  was  $4 
per  cow,  or  8.7  cents  per  100  pounds  of  milk  sold.  When  the  distance 
hauled  was  more  than  four  miles  the  cost  of  marketing  was  $7  per  cow, 
or  15.3  cents  per  100  pounds  of  milk  sold.  The  production  of  milk,  the 
cost  of  feed,  and  the  cost  of  production  did  not  differ  greatly  with  the  dis¬ 
tance  from  market.  (Table  31.) 
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TABLE  31.  Relation  of  Distance  from  Market  to  Cost  of  Hauling  Milk 

AND  Other  Factors,  1913 


Miles  from 
market 

Average 
number 
of  miles 

Cost  of 
hauling 
milk  per 
cow 

Cost  of 
hauling 
milk  per 
100  pounds 

Pounds  of 
milk  per 
cow 

Cost  of 
feed  per 
cow 

Cost  of 
feed  per 
cattle 
unit 

Cost  of 
milk  per 
100 

pounds 

I  or  less . 

0.8 

$4 

$.087 

4,684 

$71 

$61 

$i  .89 

I  +  to  2  -f . . 

1.8 

6 

•125 

4.803 

80 

66 

2 . 12 

3  to  4 . 

3-4 

7 

•158 

4,661 

74 

61 

2.04 

Over  4 . 

5-2 

7 

.153 

4.538 

70 

57 

1 .98 

Distance  from  market  affects  the  cost  of  hauling  milk  more  than  any¬ 
thing  else,  and  there  are  few  dairymen  who  are  attempting  to  haul  milk 
prohibitive  distances.  The  cost  of  hauling  milk  for  the  nearest  group  was 
$3  per  cow  less  than  that  for  the  most  distant  group.  It  would  be  possible 
to  make  or  lose  more  than  this  amount  in  many  ways.  But,  since  the 
cost  of  hauling  milk  forms  such  a  small  proportion  of  the  total  cost  of  keep¬ 
ing  a  cow,  the  cost  of  production  is  not  materially  affected  by  distance  from 
market. 

FEEDS  AND  FEEDING 
SOURCES  AND  KINDS  OF  FEED 


The  common  practice  is  to  buy  all  the  grain  that  is  fed  to  the  cows.  On 
these  farms  only  2  per  cent  of  the  grain  is  raised.  This  is  chiefly 


Fig.  29.  ONLY  2  PER  cent  of  the  grain  is  raised,  the  remaining  98  PER  CENT 

IS  bought 


oats  and  buckwheat.  The  remaining  98  per  cent  is  bought  from  the 
feed  stores.  The  average  price  paid  for  the  grain  bought  was  $31.27  in 
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1912  and  $28.59  in  1913.  Gluten,  cottonseed  meal,  wheat  feed,  and  mo¬ 
lasses  feed  were  the  grains  most  commonly  used.  The  quantity  and  the 
value  of  the  eight  most  generally  used  grains  in  1912  are  given  in  table  32  : 


TABLE  32.  Eight  of  the  Most  Generally  Used  Feeds,  1912 


Quantity 

(tons) 

Average 
value 
per  ton 

Total 

value 

Gluten  fvellow) . 

1,136.1 

I , 040 . 2 
742.9 

742.1 

2743 

255-2 

183-5 

129. 1 

$32  54 
33-28 

31-31 

27.83 

31-79 

33-62 

2  V  96 
31-79 

$36,972 

34.619 

23.258 

20,650 

8,720 

8,580 

5.130 

4.104 

Cottonseed  meal . 

Wheat  feed . 

Molasses  feed . 

Hominy . . . 

Gluten  fcontinentall  . 

Beet  pulp . 

Corn  meal . 

Mixed  hay  constituted  most  of  the  roughage  fed.  Silage  was  fed  in 
Varying  amounts  on  73  farms.  In  addition  to  the  hay  and  the  com 
silage,  com  stover,  millet  hay,  peas  and  oats,  and  straw  were  used.  Small 
quantities  of  clover  and  alfalfa  were  fed.  The  roughage  was  usually 
raised  on  the  farm.  In  1912  only  71.1  tons,  or  less  than  i  per  cent,  was 
bought.  The  average  farm  value  of  the  raised  forage  in  1912  was  $17.91 
per  ton.  In  1913  there  were  113.8  tons  of  purchased  forage  used,  82.3 
tons  of  which  was  mixed  hay.  The  average  farm  value  of  the  raised 
forage  in  1913  was  $15.42  per  ton. 

AMOUNT  OF  FEED  USED  PER  COW 

In  1912  the  average  cow  and  accompanying  stock  used  2004  pounds 
of  grain,  4504  pounds  of  hay  and  similar  roughage,  and  1793  pounds  of 
silage.  In  addition  to  this  feed,  each  cow  had  the  use  of  3  acres  of  pasture 
land. 

During  the  following  year  the  price  of  grain  averaged  $3  per  ton  less 
than  in  1912.  This  is  perhaps  one  reason  why  the  average  cow  was 
given  252  pounds  more  grain  that  year.  The  average  cow  and  accom¬ 
panying  stock  in  1913  used  2256  pounds  of  grain,  4430  pounds  of  hay  and 
other  roughage,  and  1656  pounds  of  silage.  In'  addition  each  cow 
had  the  use  of  3  acres  of  pasture  land. 

MEASURES  OF  INTENSITY  OF  FEEDING 

In  order  to  compare  the  feed  used  on  one  farm  with  that  on  another, 
it  was  necessary  to  have  certain  measures,  or  standards.  Two  measures 
were  used — value  of  feed  per  cow,  and  number  of  feed  units  per  cow. 
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VALUE  OF  FEED  USED  PER  COW 

The  value  of  feed  used  per  cow  and  accompanying  stock  varied  on 
the  farms  in  1912  from  $37  to  $146.  The  average  value  of  the  feed 
used  was  $82.  In  1913  the  value  of  the  feed  used  per  cow  and  accom¬ 
panying  stock  was  $75,  but  this  varied  on  the  different  farms  from 
$39  to  $150. 

RELATION  OF  VALUE  OF  FEED  PER  COW  AND  ACCOMPANYING  STOCK,  TO  PRODUCTION, 

COST  OF  PRODUCTION,  AND  PROFITS 

The  value  of  feed  used  per  cow  depends  on  two  factors,  the  quantity 
and  the  price  of  the  feed.  A  low  feed  cost  may  be  secured  by  making 
good  use  of  pasture,  by  feeding  cheap  products  during  the  winter,  or 
by  doing  both.  It  was  found  that  production  increased  as  the  value  of 
the  feed  used  increased,  the  highest  production  being  in  the  herds  that 
used  the  greatest  value  of  feed.  While  there  was  increased  production 
with  each  increased  investment  in  feed,  the  value  of  the  increase  was 
not  enough  to  pay  for  the  cost  of  the  feed.  The  cheapest  cost  of 
production,  and  consequently  the  greatest  profits,  were  found  in  the 
herds  that  utilized  pasture.  The  results  for  the  year  1913  are  given 
in  table  33 : 


TABLE  33.  Relation  of  Value  of  Feed  Used  per  Cow  and  Accompanying 
Stock,  to  Production,  Cost  of  Production,  and  Profits,  1913 


Value  of  feed  per  cow 
and  accompanying 
stock 

Average 

value 

Average 
value  of 
feed  per 
cattle 
unit 

Number 
of  cows 

Pounds 
of  milk 
per  cow 

Cost  of 
milk  per 
100 

pounds 

Profit 

per 

cow 

$55  or  less . 

$  48 

$41 

594 

4,122 

$1.61 

$  9 

55+  to  $70 . 

63 

53 

1 ,404 

4.245 

1.89 

—  6 

70+ to  80 . 

74 

61 

1.346 

4.827 

1.96 

—  9 

80+  to  95 . 

87 

70 

1 ,032 

5.055 

2.07 

—  15 

Over  95 . 

112 

86 

654 

5.345 

2.64 

—  50 

The  results  for  1912  showed  a  similar  relationship. 

RELATION  OF  VALUE  OF  FEED  OTHER  THAN  PASTURE  PER  COW  AND  ACCOMPANYING 
STOCK,  TO  PRODUCTION.  COST  OF  PRODUCTION,  AND  PROFITS 

Perhaps  a  better  way  to  measure  efficiency  of  feeding  would  be  to  con¬ 
sider  the  feed  other  than  pasture  that  was  given  the 'cows.  On  the  farms 
where  the  value  of  this  feed  is  low,  the  cows  must  have  obtained  a  large 
part  of  their  ration  from  pasture.  The  results  for  1913  are  shown  in 
table  34: 
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TABLE  34.  Relation  of  Value  of  Feed  other  than  Pasture  per  Cow  and 
Accompanying  Stock,  to  Production,  Cost  of  Production,  and  Profits,  1913 


V^alue  of  feed  other 
than  pasture  per 
cow  and  accom¬ 
panying  stock 

Average 

value 

Average 
value  of 
feed  per 
cattle  unit 

Number 
of  cows 

Pounds 
of  milk 
per  cow 

Cost  of 
milk  per 
100 

pounds 

Profit 

per 

cow 

$45  or  less . 

$  41 

$36 

365 

4, 100 

$1.47 

$13 

45+  to  $55 . 

51 

42 

588 

4,285 

1.78 

2 

55+  to  65 . 

60 

52 

1 ,038 

4,092 

1 .98 

—  8 

65+  to  75 . 

69 

57 

1,345 

4,891 

1-95 

—  9 

75+ to  85 . 

80 

65 

762 

4,937 

2.09 

—  16 

85+  to  100 . 

90 

72 

562 

5,297 

2.26 

—  27 

Over  100 . 

115 

87 

369 

5,503 

2.70 

—  54 

Cows  that  were  given  $41  worth  of  feed  in  addition  to  pasture,  produced 
milk  for  $1.47  per  hundredweight  and  made  an  average  profit  of  $13. 


Fig.  30.  SOME  of  the  “  accompanying  stock  ” 


This  profit  was  made  on  a  production  of  4100  pounds,  which  is  363  pounds 
below  the  average  for  the  State.  When  the  value  of  the  grain,  hay,  and 
silage  was  increased  by  $28,  the  milk  production  was  increased  by  791 
pounds  and  the  profits  were  decreased  by  $22.  After  this  point  each 
additional  increase  of  bam  feed  resulted  in  increased  production,  but 
the  milk  cost  more  per  hundredweight  and  the  loss  per  cow  was  increased. 
(Table  34.) 
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RELATION  OF  VALUE  OF  FEED  OTHER  THAN  PASTURE  PER  COW  AND  ACCOMPANYING 
STOCK.  TO  PROPORTION  OF  HERDS  PRODUCING  MILK  AT  A  PROFIT 

There  were  fifty-two  herds  that  produced  milk  at  a  profit  in  1913.  The 
chances  of  making  money  were  better  in  the  herds  that  made  good  use  of 
pasture  or  other  cheap  feed  than  in  the  herds  that  depended  largely  on 
winter  feed.  (Table  35.) 


TABLE  35.  Relation  of  Value  of  Feed  other  than  Pasture  per  Cow  and 
Accompanying  Stock,  to  Proportion  of  Herds  Producing  Milk  at  a  Profit 

1913 


Value  of  feed  other 

Per  cent  of 

than  pasture  per  cow  and 

herds  producing 

accompanying  stock 

milk  at  a  profit 

$55  or  less 

60 

55 -h  to  $65 

29 

65+ to  75 

30 

75-1- to  85 

17 

Over  85 

14 

Of  the  farmers  who  fed  winter  feed  valued  at  $55  or  less,  60  per  cent 
made  money.  The  more  expensive  the  winter  ration,  the  narrower  was 
the  margin  of  profit.  When  over  $85  worth  of  winter  feed  was  used, 
only  one  herd  in  seven  showed  a  profit. 

There  were  only  fifteen  dairy  herds,  or  less  than  9  per  cent,  that  showed 
a  profit  in  1912.  In  order  to  have  enough  herds  to  study,  all  those  that 
produced  milk  for  $2  or  less  per  100  pounds  were  included.  There 
were  forty-six  such  herds.  The  figures  are  given  in  table  36 : 


TABLE  36.  Relation  of  Value  of  Feed  other  than  Pasture  per  Cow  and 
Accompanying  Stock,  to  Proportion  of  Herds  Producing  Milk  for  $2  or 
Less  per  Hundredweight,  1912 


Value  of  feed  other 

Per  cent  of  herds 

than  pasture  per  cow  and 

producing  milk  for  $2  or  less 

accompanying  stock 

per  100  pounds 

$55  or  less 

50 

55  4-  to  $65 

43 

65+ to  75 

23 

75+ to  85 

29 

Over  85 

6 

One-half  of  the  dairymen  who  used  $55  or  less  of  winter  feed  per  cow 
produced  milk  for  $2  per  hundredweight  or  less.  Those  who  gave  more 
winter  feed  lessened  their  chances  of  producing  milk  cheaply.  .  Only  one 
man  in  sixteen  who  gave  over  $85  worth  of  winter  feed  produced  milk 
for  as  little  as  $2  per  100  pounds.  (Table  36.) 
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NUMBER  OF  FEED  UNITS,  EXCLUDING  PASTURE,  USED  PER  COW  AND  ACCOMPANYING 

STOCK 

A  feed  unit  ^  is  that  amount  of  any  feed  which,  when  consumed  by  an 
animal,  will  produce  the  same  amount  of  milk,  flesh,  or  energy  that  is 
produced  by  one  pound  of  corn.  Corn  is  taken  as  the  standard  since 
it  is  the  grain  most  universally  fed.  The  relative  values  of  the  different 
grains  and  kinds  of  forage  have  been  determined  by  numerous  feeding 
experiments. 

In  computing  the  number  of  feed  units  used  per  cow  the  pasture  was 
not  included.  The  amount  of  feed  that  different  pastures  furnish  is 
exceedingly  variable,  and  for  that  reason  the  pasture  was  omitted.  In 
1913  the  number  of  feed  units  other  than  pasture  used  per  cow  and  ac¬ 
companying  stock  varied  from  1720  to  7819.  There  were  six  herds  in 
which  the  cows  used  2600  feed  units  or  less,  and  five  herds  in  which  the 
cows  used  over  7000  feed  units.  In  that  year  the  average  number 
of  feed  units  used  per  cow  and  accompanying  stock  was  4321,  and  in 
1912  it  was  4187. 

« 

RELATION  OF  NUMBER  OF  FEED  UNITS,  EXCLUDING  PASTURE,  USED  PER  COW  AND 
ACCOMPANYING  STOCK.  TO  PRODUCTION  AND  COST  OF.PRODUCTION 

In  table  34  (page  152)  it  was  shown  that  the  greatest  profits  were 
obtained  from  the  herds  that  were  fed  at  low  cost  during  the  winter. 
What  effect  has  the  amount  of  nutrient  fed  in  the  bam  on  production 
and  cost  of  production?  The  answer  to  this  question  is  shown  in 
table  3  7 : 


TABLE  37.  Relation  of  Number  of  Feed  Units,  excluding  Pasture,  Used 
PER  Cow  AND  Accompanying  Stock,  to  Production  and  Cost  of  Production, 

1913 


Number  of  feed  units  per 
cow  and  accompanying 
stock 

Average 
number 
of  feed 
units 

Average 
number 
of  feed 
units  per 
cattle  unit 

Number 
of  cows 

Pounds 
of  milk 
per  cow 

Cost  of 
milk  per 
100 

pounds 

3,000  or  less . 

2,677 

3.594 

4.501 

5.421 

6.683 

2,362 

3.043 

3 . 686 
4.248 
5.205 

571 

1 ,652 

3.925 

$1.80 

3,001—4,000 . 

4.154 

2.00 

4,001—5,000 . 

1.5^9 

5.028 

1 .97 

5,001—6,000 . 

808 

5.310 

1.99 

Over  6,000 . 

410 

5.447 

2.65 

The  cows  that  received  on  an  average  only  2677  feed  units  produced 
3925  pounds  of  milk  which  cost  $1.80  per  hundredweight.  Cows  that 


’’  Woll,  F.  W.  The  feed  unit  system  for  determining  the  economy  of  production  by  dairy  cows.  Wis 
coQsin  Agr.  Exp.  Sta.  Cir.  37.  1912. 
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received  an  increase  of  917  feed  units  produced  an  increase  of  229  pounds 
of  milk.  Increases  in  feed  in  the  next  two  groups  resulted  in  increased 
production,  but  the  cost  per  hundredweight  for  the  milk  remained  much 
the  same.  When  the  cows  were  fed  more  than  5421  feed  units  the  pro¬ 
duction  continued  to  increase,  but  the  increased  value  of  the  feed  necessary 
to  make  this  change  was  out  of  proportion  to  the  value  of  the  milk. 

SILAGE 

NUMBER  OF  HERDS  USING  SILAGE,  AND  QUANTITY  FED  PER  COW  AND  ACCOMPANYING 

STOCK 

In  1912  silage  was  fed  in  73  herds  to  2481  cows.  The  smallest  quantity 
that  was  fed  per  cow  and  accompanying  stock  was  0.4  ton,  and  the  largest 
quantity  was  5  tons.  There  were  1 1  herds  in  which  the  cows  ate  3  tons  or 
more.  The  average  quantity  fed  per  cow  and  accompanying  stock  on  the 
farms  using  silage  was  1.9  tons. 

In  1913  there  were  74  herds  using  silage.  The  average  quantity  fed 
per  cow  and  accompanying  stock  in  these  herds  was  1.8  tons. 

RELATION  OF  FEEDING  OF  SILAGE  TO  SIZE  OF  HERD,  QUANTITY  QF  FEED,  VALUE  OF  FEED 
MILK  PRODUCTION,  AND  COST  OF  MILK  PRODUCTION 

The  herds  that  were  fed  silage  in  1912  averaged  34  cows,  and  those  that 
were  not  fed  silage  averaged  28  cows.  In  1913  the  herds  reeeiving  silage 
contained  an  average  of  32  cows  and  the  other  herds  averaged  27  cows. 
(Table  38.)  This  indicates  that  silos  are  found  in  the  larger  dairies.  More 
intensive  methods,  of  feeding  are  being  followed  on  the  farms  that  have 
silos  than  on  those  without  them.  The  cows  on  the  farms  having  silos  were 
fed  in  1912  an  average  of  4493  feed  units,  excluding  pasture,  while  those 
on  the  other  farms  were  fed  3919  feed  units.  In  1913  feed  was  cheaper 
and  in  general  more  was  used.  This  year  cows  fed  silage  received  an  aver¬ 
age  of  4634  feed  units,  excluding  pasture,  and  those  on  farms  without  silos 
were  fed  4052  feed  units.  The  value  of  the  feed  used  per  cow  and  accom¬ 
panying  stock  during  1912  was  $86  on  the  farms  with  silos  and  $79  on 
farms  without  silos.  In  1913  the  feed  cost  $80  per  cow  and  accompanying 

stock  where  silage  was  fed,  and  $71  in  the  herds  where  no  silage  was  fed 
(Table  38.) 

The  average  production  of  milk  per  cow  in  the  herds  where  silage  was  fed 
was  4791  pounds  in  1912  and  4778  pounds  in  1913.  In  the  herds  not  being 
fed  silage  the  average  production  per  cow  was  4516  pounds  in  1912  and  4624 
pounds  in  1913.  (Table  38.)  In  both  years  the  produetion  per  cow  was 
a  little  greater  in  the  herds  using  silage.  Since  these  cows  were  fed  more 
intensively,  it  is  impossible  to  know  whether  the  increased  production  was 
due  to  the  silage  or  to  the  increased  feeding. 
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The  cost  of  production  of  100  pounds  of  milk  in  1912  was  $2.32  where 
silage  was  used  and  $2.38  where  silage  was  not  used.  In  1913  the  cost 
was  $2.08  with  silage  and  $1.99  without  silage.  (Table  38.) 


TABLE  38.  Relation  of  Feeding  of  Silage  to  Size  of  Herd,  Quantity  of  Feed, 
Value  of  Feed,  Milk  Production,  and  Cost  of  Milk  Production 


1912 

1913 

Herds 

fed 

silage 

Herds 
not  fed 
silage 

Herds 

fed 

silage 

Herds 
not  fed 
silage 

Number  of  cows  per  herd . 

Feed  units  (excluding  pasture)  per  cow 

and  accompanying  stock . 

Value  of  feed  per  cow  and  accompanying 
stock . 

34 

4.493 

$86 

4.791 

$2.32 

1.9 

0.8 

28 

3.919 

$79 

4,516 

$2.38 

32 

4.634 

$80 

4,778 

$2.08 

1.8 

0.7 

27 

4,052 

$71 

4,624 

$1.99 

Pounds  of  milk  produced  per  cow . 

Cost  of  producing  100  pounds  of  milk. . 
Tons  of  silage  fed  per  cow  and  accom¬ 
pany  stock . 

Tons  of  silage  fed  per  cattle  unit . 

EFFECT  OF  FEEDING  SILAGE  ON  PRODUCTION  AND  COST  OF  PRODUCTION  IN  HERDS 

USING  THE  SAME  VALUE  OF  FEED 

In  order  to  eliminate  the  difference  in  the  intensity  of  feeding  in  the  herds 
with  and  without  silos,  the  records  were  sorted  according  to  the  value  of 
the  feed  used,  and  the  results  were  tabulated.  When  the  herds  not  re¬ 
ceiving  silage  were  given  as  much  feed  as  those  receiving  silage,  there  did 
not  appear  to  be  any  noticeable  difference  in  production.  With  hay  val¬ 
ued  at  from  $16  to  $18.50  per  ton  and  silage  at  $5  per  ton,  the  feeding  of 
silage  did  not  appear  to  affect  the  production  or  the  cost  of  production  of 
milk.  These  results  are  limited  to  the  farms  studied,  and  would  not  nec¬ 
essarily  apply  in  other  regions. 

VALUE  OF  COWS 

VARIATION  IN  VALUE  AND  AVERAGE  VALUE  OF  COWS 

The  farm  value  of  an  animal  is  a  fairly  good  measure  of  quality.  The 
value  per  cow  in  1912  varied  in  the  different  herds  from  $23  to  $65,  the 
average  being  $40.  Because  of  economic  changes,  the  same  cows  were  held 
at  a  higher  price  in  1913.  For  that  year  the  average  value  per  cow  was  $47. 

RELATION  OF  VALUE  OF  COWS  TO  VALUE  AND  QUANTITY  OF  FEED  USED 

A  larger  expenditure  for  feed  and  more  feed  units  were  used  in  the 
herds  of  higher  value.  The  relation  of  value  of  cows  to  value  and 
quantity  of  feed  used  is  shown  in  table  39 : 
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TABLE  39.  Relation  of  Value  of  Cows  to  Value  and  Quantity  of 

Feed  Used,  1913 


Value  per  cow 

Aver¬ 

age 

value 

per 

cow 

Num¬ 
ber  of 
farms 

Num¬ 
ber  of 
cows 

Value  of  feed 

Feed  units  ex¬ 
cluding  pasture 

Per  cow 

Per 

cattle 

unit 

Per  cow 

Per 

cattle 

unit 

$35  or  less . 

35  T  to  $44  T . 

45  to  49-1- . 

50  to  54  4- . 

55  or  over . 

$32 

40 

47 

51 

67 

20 

53 

41 

35 

25 

654 

1 ,468 
1,130 

975 

803 

$66 

70 

73 

83 

86 

$54 

58 

62 

68 

68 

3,777 

4,072 

4,170 

4,711 

4,963 

3,103 

3,407 

3,531 

3,853 

3,911 

The  amount  of  labor  spent  per  cow  in  the  different  groups  was  fairly 
constant.  The  production  per  cow  was  higher  in  the  herds  of  high  value. 


RELATION  OF  VALUE  PER  COW  AND  INTENSITY  OF  FEEDING  TO  COST  OF  MILK 

PRODUCTION  AND  PROFITS 

It  has  been  shown  in  tables  33  and  34  (pages  1 5 1  and  1 52)  that  increased 
feeding  resulted  in  increased  production,  but  that  the  value  of  the  increase 


TABLE  40.  Relation  of  Value  per  Cow  and  Intensity  of  Feeding  to  Cost  of 

Milk  Production  and  Profits,  1913 


Value  of  cows  and  of  feed 


Value  per  cow  $35  or  less 

Value  of  feed  less  than  $60, 
Value  of  feed  $60  to  $79  +  . 
Value  of  feed  80  to  94+  . 
Value  of  feed  95  or  over.  . 
Value  per  cow  $35+  to  $44  + 
Value  of  feed  less  than  $60 . 
Value  of  feed  $60  to  $79+  . 
Value  of  feed  Soto  94-}-  • 
Value  of  feed  95  or  over.  . 
Value  per  cow  $45  to  $49  + 

Value  of  feed  less  than  $60 
Value  of  feed  $60  to  $79+  . 
Value  of  feed  Soto  94-i- . 
Value  of  feed  95  or  over.  . 
Value  per  cow  $50  to  $54  + 

Value  of  feed  less  than  $60. 
Value  of  feed  $60  to  $79+  . 
Value  of  feed  So  to  94  -}-  . 
Value  of  feed  95  or  over.  . 
Value  per  cow  $55  or  over 

Value  of  feed  less  than  $60. 
Value  of  feed  $60  to  $79+  . 
Value  of  feed  So  to  94-i-  • 
Value  of  feed  95  or  over .  . 


Number 

of 

cows 

Cost  of 
milk  per 
100  pounds 

Profit 

per 

cow 

262 

$i  .60 

$  4 

294 

2.02 

—  16 

98 

1. 91 

—  14 

0 

0 

0 

532 

1 .69 

6 

538 

2.15 

—  14 

309 

2.39 

—  27 

89 

2.88 

—  57 

116 

1.86 

I 

702 

2.01 

—  9 

192 

2.40 

—  24 

121 

2.57 

—  39 

50 

1-33 

13 

531 

1. 91 

—  7 

158 

2.18 

—  20 

235 

3-31 

—  71 

53 

1 .46 

19 

266 

1 .61 

7 

275 

1 .60 

9 

209 

2.05 

—  28 
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was  not  enough  to  pay  for  the  additional  cost  of  feed.  In  other  words, 
intensive  feeding  of  the  average  cow  did  not  pay.  This  may  have  been 
due  to  the  inefficiency  of  the  animals.  Does  it  pay  to  feed  good  animals 
intensively?  In  order  to  study  this  the  herds  were  sorted  into  five 
groups  according  to  value  per  cow,  and  each  of  these  groups  was  sorted 
according  to  value  of  feed  used  per  cow.  The  results  for  the  year  when 
feed  prices  were  normal  (1913)  are  shown  in  table  40. 

It  is  important  to  keep  good  cows.  It  is  of  equal  importance  to  feed 
cows  properly.  It  is  possible  to  spend  so  much  money  for  feed  that 
there  is  not  enough  left  to  pay  the  other  expenses.  The  tendency  in 
Delaware  County  is  to  use  too  much  rather  than  too  little  winter  feed. 
In  the  herds  that  used  less  than  $60  worth  of  feed  there  was  a  profit. 
Herds  that  used  more  than  $60  worth  of  feed  showed  a  loss  in  all  the 
groups  except  one.  The  group  containing  cows  valued  at  $55  or  more  was 
able  to  use  as  much  as  $94  worth  of  feed  and  show  a  profit.  (Table  40.) 

The  most  intensive  feeding  was  not  found  to  be  profitable  in  any  of 
the  groups.  This  does  not  mean  that  more  extensive  methods  of  dairying 
should  be  followed  in  other  sections  of  the  State.  Neither  does  it  mean 
that  Delaware  County  should  always  follow  an  extensive  system  of 
dairying.  The  proper  method  to  follow  will  depend  largely  on  the  pre¬ 
vailing  prices  of  feed  and  milk,  but  these  factors  will  have  to  change 
materially  before  intensive  dairying  will  pay  as  well  in  this  section  as 
a  more  extensive  system  which  depends  to  a  greater  extent  on  pastiu*e. 
For  the  present,  the  greatest  profits  will  be  secured  by  keeping  good  cows, 
making  use  of  the  pastures,  and  feeding  only  a  moderate  quantity  of 
grain.  The  better  the  cows,  the  more  grain  they  should  receive. 

BREEDS  OF  CATTLE 

Grade  Jerseys  were  found  in  abundance  in  all  the  townships  studied. 
It  is  a  question  whether  Jerseys  were  there  because  they  are  the  breed 
best  adapted  to  present  dairy  conditions,  or  because  they  were  the  most 
popular  breed  years  ago  when  butter  was  the  leading  product  and  the 
herds  have  not  been  changed  since  then. 

In  Bulletin  17  of  the  New  York  State  Department  of  Agriculture  it  is 
shown  that  there  is  less  than  one  purebred  animal  to  every  fifty  cows 
in  Delaware  County.  In  1913  only  1.9  per  cent  of  the  cows  and  40  per 
cent  of  the  bulls  on  the  174  farms  surveyed  were  purebred.  Since  there 
were  so  few  purebred  cows  it  was  impossible  to  make  any  comparisons 
between  purebred  animals  of  different  breeds.  While  purebreds  were  an 
exception,  most  of  the  herds  showed  a  predominance  of  blood  from  one 
of  the  four  leading  dairy  breeds.  The  herds  were  classified  according 
to  the  prevailing  blood;  herds  in  which  the  Jersey  characters  were  dominant 
were  put  into  the  Jersey  group,  and  so  on. 
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Fig.  31.  GRADE  JERSEYS  PREDOMINATED  IN  THE  REGION 

It  is  a  question  whether  Jerseys  are  best  adapted  to  present  conditions,  or  whether  they  are  a 
survival  from  other  days  when  butter  was  the  leading  product 


According  to  this  clnssificntion  there  were,  in  1913,  107  Jersey,  13 
Holstein,  7  Ayrshire,  5  Guernsey,  and  40  mixed  herds.  The  mixed  herds 
were  those  that  showed  no  predominating  tendency  toward  any  one  breed. 
Since  this  grouping  was  a  very  loose  one,  it  did  not  show  as  marked  differ¬ 
ences  as  it  would  have  if  the  different  groups  had  contained  only  purebreds 
and  grades.  The  sizes  of  the  respective  groups  were  slightly  different  in 
1912.  Owing  to  the  small  number  of  Guernseys  and  Ayrshires,  too  much 
weight  should  not  be  given  to  the  results  from  these  groups  and  only  the 
remaining  groups  will  be  discussed.  The  results  from  the  Jersey,  Holstein, 
and  mixed  herds  should  show  their  relative  merits  under  these  conditions. 

RELATION  OF  BREED  OF  COWS  TO  PROPORTION  OF  BUTTER-FAT  IN  MILK 

The  milk  from  the  Holstein  group  tested  the  lowest.  In  1912  the  average 
test  was  4.1  per  cent;  in  1913  was  4.2  per  cent.  The  Jersey  grouj) 
tested  the  highest,  with  an  average  test  of  4.8  per  cent  in  1912  and  4.7 
per  cent  in  1913*  The  mixed  herds  were  slightly  lower  than  the  Jerseys. 
Their  test  was  4.6  per  cent  for  both  years.  (Table  41.) 


TABLE  41.  Relation  of  Breed  of  Cows  to  Proportion  of  Butter- 

Fat  IN  Milk 


Breed 

Number 
of  cows 
in  1913 

Test  in 
1912 

(per  cent) 

Test  in 

1913 

(per  cent) 

Jersey  group . 

4.8 

4-7 

Holstein  group . 

0  f 

CA  0 

Mixed  ^roup .... 

T  n'7f\ 

4  •  * 

A  f\ 

4.2 

A 

1  ,  u/u 

4.0 

4.0 

i6o 
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RELATION  OF  BREED  OF  COWS  TO  VALUE  AND  QUANTITY  OF  FEED  USED  ^ 

More  care  was  used  in  classifying  the  breeds  in  1913  than  in  1912. 
Owing  to  this,  together  with  the  fact  that  the  year  1913  represented  con¬ 
ditions  more  nearly  normal  than  those  for  1912,  the  results  were  given 
for  that  year.  Not  counting  pasture,  the  Holsteins  consumed  more  feed 
than  did  the  other  groups,  but  were  closely  followed  by  the  Jerseys.  The 
Jerseys  used  more  expensive  feed,  so  that  their  ration  cost  a  little  more 
than  the  Holstein  ration.  (Table  42.) 


TABLE  42.  Relation  of  Breed  of  Cows  to  Value  and  Quantity  of  Feed  other 
THAN  Pasture  per  Cow  and  Accompanying  Stock,  1913 


Breed 

Num- 

Num¬ 
ber  of 
cows 

Value  of  feed 

Number  of  feed 
units 

her  of 
herds 

Per 

cow 

Per 

cattle 

unit 

Per 

cow 

Per 

cattle 

unit 

If^rQPV  PTOIIT) . 

107 

3,026 

$74- 

$60 

4.435 

3.621 

TTrilctpin  oroiiT) . 

15 

40 

542 

73 

59 

4.586 

3.738 

IVTixed  e^rouo . 

1 ,076 

69 

59 

4,020 

3.419 

The  proportion  of  other  stock  to  the  number  of  cows  was  practically 
the  same  in  the  Jersey  and  Holstein  groups.  The  proportion  of  other 
stock  was  less  in  the  mixed  herds,  so  that  the  amount  and  value  of  feed 
used  by  them  is  relatively  low. 

RELATION  OF  BREED  OF  COWS  TO  PRODUCTION,  COST  OF  PRODUCTION,  AND  PROFITS 

It  is  more  profitable  to  keep  cows  showing  a  tendency  toward  some 
breed  than  to  have  animals  so  mixed  in  blood  that  no  breed  piedominates. 


Fig.  32.  THERE  WAS  A  tendency  for  the  HOLSTEIN  HERDS  TO  BE  ON  THE  VALLEY 

FARMS  RATHER  THAN  ON  THE  UPLANDS 
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For  total  production  or  for  cheapness  of  production  of  either  milk  or 
butter,  the  black  and  white  cows  were  better  than  the  Jerseys.  In  1913 
the  average  profit  per  cow  among  the  542  Holstein  cows  was  $3,  while 
the  average  loss  from  the  3026  Jersey  cows  was  $15.  The  cows  of 
mixed  breed  made  a  poorer  showing  than  did  the  Jerseys.  They  caused 
their  owners  a  loss  of  $19  per  cow.  (Table  43.)  There  was  a  tendency 
for  the  Holstein  herds  to  be  on  the  valley  farms.  Without  doubt,  natural 
conditions  for  economical  milk  production  were  better  on  these  farms 
than  they  were  on  the  average  farm.  This  may  help  to  account  for  the 
better  showing  made  by  the  Holstein  group. 


TABLE  43.  Relation  of  Breed  of  Cows  to  Production,  Cost  of  Production, 

AND  Profits,  1913 


Breed 

Number 
of  cows 

Pounds 
of  milk 
per  cow 

Pounds 

of 

butter- 
fat  per 
cow 

Cost  of 
milk 
per  100 
pounds 

Profit 
per  cow 

Jersey  group . 

3,026 

4,618 

218 

$2.14 

—$15 

Holstein  group . 

542 

5,751 

243 

1.65 

3 

Mixed  group . 

1 ,076 

• 

4,442 

205 

2.13 

—  19 

The  results  obtained  for  the  preceding  year  did  not  show  conditions 
as  nearly  normal,  owing  to  the  high  cost  of  grain  and  forage.  For  the 
sake  of  comparison  the  results  are  given  in  table  44: 


TABLE  44.  Relation  of  Breed  of  Cows  to  Production,  Cost  of  Production 

AND  Profits,  1912 


Breed 

Pounds 
of  milk 
per  cow 

Pounds 

of 

butter- 
fat  per 
cow 

Cost  of 
milk 
per  100 
pounds . 

Profit 
per  cow 

Tersev  group . ’. . 

4,614 

5,242 

4,358 

222 

$2.37 

2.09 

2.52 

-$31 

—  25 

—  39 

Holstein  group . 

Mixed  group . 

217 

198 

The  production  in  the  Jersey  and  mixed  groups  in  1912  was  much 
the  same  as  in  1913.  The  production  of  milk  in  the  Holstein  herds  aver¬ 
aged  509  pounds  less  than  in  1913,  yet  it  was  greater  than  in  any  of  the 
other  groups.  In  spite  of  the  change  in  conditions  this  year,  the  relative 
positions  of  the  different  breeds  as  regards  economy  of  production  were 
the  same.  Again  the  Holstein  herds  produced  milk  more  economically 
than  the  Jerseys,  and  again  the  Jerseys  were  better  than  the  mixed  herds. 
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The  milk  in  each  one  of  the  groups  was  produced  at  a  loss.  For  reasons 
previously  stated,  the  results  from  the  Ayrshire  and  Guernsey  groups 
are  not  given.  The  figures  from  these  two  groups  would  indicate,  how¬ 
ever,  that  these  breeds  deserve  a  more  important  place  in  Delaware 
County  than  they  hold. 

BUTTER-FAT  TEST  OF  MILK 
VARIATION  AND  AVERAGE  TEST  OF  MILK 

The  butter-fat  test  of  the  milk  from  the  different  herds  varied  in  1913 
from  3.7  per  cent  to  5.5  per  cent.  There  were  two  herds  that  tested 
less  than  4  per  cent  and  seven  herds  that  tested  over  5  per  cent.  The 
average  test  of  the  milk  was  4.6  per  cent. 

RELATION  OF  TEST  OF  MILK  TO  PRODUCTION 

The  highest  production  was  found  in  the  herds  for  which  the  butter-fat 
test  of  the  milk  was  low.  In  1913  the  production  per  cow  in  the  herds 
for  which  the  test  of  the  milk  ran  4.4  per  cent  of  butter-fat  or  below  was 
4998  pounds.  In  the  herds  for  which  the  milk  tested  4.5  or  4.6  per  cent 
the  production  was  4738  pounds,  and  for  milk  testing  4.7  or  4.8  per 
cent  the  production  was  4431  pounds.  The  cows  whose  milk  tested  over 
■4.9  per  cent  gave  an  average  production  of  4584  pounds.  (Table  45.) 


TABLE  45.  Relation  of  Test  of  Milk  to  Production,  1913 


Test  of  milk 

Number 

of 

herds 

Number 

of 

cows 

Pounds 
of  milk 
per  cow 

38 

1 ,230 

4,998 

A  c*  A  f\  r'ATTf  . 

57 

1 ,467 

4.738 

A  /I  ft  r\ptr  . 

42 

1,150 

4.431 

37 

1,183 

4.584 

RELATION  OF  TEST  OF  MILK  TO  COST  OF  PRODUCTION  AND  PROFITS 

The  cost  of  producing  milk  was  less  and  the  profit  per  cow  was  greater 
in  the  herds  for  which  the  test  of  the  milk  was  low.  Milk  testing  4.4  per 
cent  of  butter-fat  or  less  cost  $1.90  per  hundredweight  to  produce,  and 
milk  testing  4.9  per  cent  of  butter-fat  or  more  cost  $2.19  per  hundred¬ 
weight.  Since  the  milk  was  usually  sold  on  the  butter-fat  basis,  the 
milk  that  tested  high  in  butter-fat  brought  more  money  than  the  milk 
that  tested  low,  but  it  did  not  command  enough  more  to  make  up  for  the 
increased  cost.  The  average  loss  per  cow  in  the  herds  for  which  the 
milk,  tested  4.6- per  cent  or  less  was  $10,  and  in  the  herds  for  which  the 
milk  tested  4.9  per  cent  or  more  the  loss  was  $14.  (Table  46.) 
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TABLE  46.  Relation  of  Test  of  Milk  to  Cost  of  Production  and  Profits,  1913 


Test  of  milk 

Number 
of  herds 

Number 
of  cows 

Cost  of 
milk 
per  100 
pounds 

Profit 
per  cow 

4.4  per  cent  or  less . 

4. 5-4.6  per  cent . 

4.7-4. 8  per  cent . 

4.9  per  cent  or  over . 

38 

57 

42 

37 

1.230 

1,467 

1,150 

1.183 

$i  90 

1 .96 

2 . 14 

2 . 19 

t 

— $10 

—  10 

—  15 

—  14 

YOUNG  STOCK 

TOTAL  AND  AVERAGE  NUMBER  OF  YOUNG  STOCK  KEPT 

In  igi2  there  were,  on  the  average,  1078  heifers  and  874  calves  on  the 
174  farms.  Nine  farms  did  not  have  any  young  stock  and  six  farms  had 
an  average  of  over  25  head.  The  average  farm  had  6  heifers  and  5  calves. 

In  the  following  year  there  was  an  average  of  1027  heifers  and  883 
calves  on  all  the  farms.  In  eight  herds  there  was  no  young  stock  and  in 

eight  herds  there  were  over  25  head.  The  average  herd  had  6  heifers  and 
5  calves. 

average  value  of  young  stock 

In  1912  the  average  value  of  heifers  was  $27  and  that  of  calves  was  $12. 
The  next  year  heifers  were  valued  at  $31  on  an  average  and  calves  at  $14. 

RELATION  OF  NUMBER  OF  CALVES  AND  HEIFERS  KEPT  PER  COW  TO  COST  OF  MILK 

PRODUCTION 

During  1912  the  herds  that  had  not  more  than  one  calf  or  heifer  for 
every  four  cows  produced  milk  for  $2.32  per  hundredweight.  The 
herds  with  more  than  one  and  not  more  than  two  head  of  young  stock  for 
every  four  cows  produced  milk  for  $2.34  per  hundredweight,  and  the 
herds  that  kept  more  than  two  calves  or  heifers  for  every  four  cows  pro¬ 
duced  milk  at  a  cost  of  $2.42  per  hundredweight.  The  cost  of  milk 
production,  therefore,  did  not  appear  to  be  greatly  affected  by  the  number 
of  young  stock  raised. 

In  1913  the  45  herds  that  contained  the  least  number  of  young 
stock,  in  proportion  to  the  number  of  cows,  produced  milk  for  $2.07  per 
hundredweight,  and  the  45  herds  that  had  the  greatest  number 
of  young  stock,  in  proportion  to  the  number  of  cows,  produced  milk  for 
$2.24  per  hundredweight.  As  in  1912,  the  dairymen  who  kept  the 
least  number  of  young  stock  produced  milk  at  slightly  less  cost. 

DAIRY  RECORDS 

NUMBER  OF  DAIRYMEN  KEEPING  RECORDS 

In  1912,  24  per  cent  of  the  dairymen  practiced  weighing  the  milk  from 
the  individual  cows,  and  17  per  cent  kept  a  more  or  less  complete  record 
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of  these  weights.  While  it  is  the  common  practice  to  sell  milk  subject  to 
the  butter-fat  test,  only  one  man  in  ten  ever  tested  the  milk  from  his  cows. 

RELATION  OF  KEEPING  RECORDS  TO  PRODUCTION,  COST  OF  PRODUCTION,  AND 

PROFITS 

The  average  production  per  cow  during  1912  in  the  herds  for  which 
records  were  kept  was  5321  pounds,  as  compared  to  4518  pounds  in 
herds  for  which  no  records  were  kept.  The  cost  of  milk  production  was 
3 1  cents  per  hundredweight  less  in  the  herds  for  which  records  were  kept. 
(Table  47.) 


TABLE  47.  Relation  of  Keeping  Records  to  Production,  Cost  of  Production, 

AND  Profits,  1912 


Number 
of  cows 

Pounds 
of  milk 
per  cow 

Cost  of 
milk 
per  100 
pounds 

Profit 
per  cow 

Herds  keeoinp'  records . 

835 

4.473 

5.321 

4.518 

$2 . 10 

-$23 
—  34 

Herds  not  keeoinc^  records . 

2.41 

In  1913  there  were  fewer  farmers  who  kept  records  than  in  1912.  The 
results  for  1913  are  shown  in  table  48: 


TABLE  48.  Relation  of  Keeping  Records  to  Production,  Cost  of  Production, 

AND  Profits,  1913 


Number 
of  cows 

Pounds 
of  milk 
per  cow 

Cost  of 
milk 
per  100 
pounds 

Profit 
per  cow 

Hprd«i  keeninp’  records . 

582 

4.448 

4.997 

4.655 

$1-79 

$  3 

Tint  kpenine^  records . 

2.07 

—  14 

As  in  1912,  the  production  and  the  profits  per  cow  were  greater  in  the 
herds  for  which  records  were  kept.  The  cost  of  producing  100  pounds  of 
milk  was  28  cents  less  in  the  herds  for  which  records  were  kept.  The 
keeping  of  milk  records  apparently  decreased  the  loss  by  $ii  per  cow  in 
1912,  and  in  1913  changed  a  $14  loss  to  a  $3  gain. 

MILK  HAULING 
METHODS  OF  HAULING  MILK 

There  were  four  methods  of  hauling  milk  in  this  region:  by  the  first, 
the  farmer  hauled  his  milk  from  the  farm  to  the  station;  by  the  second, 
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the  farmer  hired  his  milk  drawn  from  the  farm  to  the  station;  by  the  third 

two  or  more  farmers  living  near  one  another  took  turns  in  hauling  the  milk’ 
this  was  a  cooperative  method;  the  ’ 

fourth  was  a  combination  of  the 
first  and  the  second,  in  which  the 
farmer  hauled  his  milk  a  part  of 
the  way ,  generally  to  the  main 
road,  and  hired  it  drawn  the  re¬ 
maining  distance. 

In  1912  one  dairyman  among  the 
174  sold  his  milk  on  the  farm.  Of 
the  173  others,  8i  hauled  their  milk, 

29  hired  their  milk  drawn,  46  co¬ 
operated  with  one  or  more  of  their 
neighbors,  10  drew  the  milk  a  part 
of  the  way  and  hired  it  drawn  the 

remaining  distance,  5  hauled  for  a  part  of  the  year  and  hired  the  milk 

t^awn  for  the  remaining  time,  and  2  hired  it  drawn  for  a  part  of 

t^  e  year  and  cooperated  with  some  of  their  neighbors  for  the  remaining 
time  (table  49). 


33.  IN  SOME  INSTANCES  THE  FARMER 
BRINGS  HIS  MILK  TO  THE  MAIN  ROAD  AND 
HIRES  IT  HAULED  THE  REMAINING  DIS¬ 
TANCE 


Methods  Used  in  Transporting'  Milk  from  Farm  to  Market  on 
73  arms,  and  Number  of  Farmers  Following  Each  Method,  1912 


Farmers  hauling  milk. .  . 

Farmers  hiring  milk  drawn . 

Farmers  cooperating  in  hauling . . 

Farmers  hauling  a  part  of  distance  and  hiring  remainder . 

armers  aulmg  all  way  for  part  of  time  and  hiring  for  remaining  time, 
rmers  irmg  for  part  of  time  and  cooperating  for  remaining  time 


81 

29 

46 

lo 

5 

2 


173 


COST  OF  HAULING  MILK  VARIOUS  DISTANCES  WHEN  THE  DAIRYMEN  HAULED  IT 

Of  the  81  dairymen  who  hauled  their  milk  in  1912,  30  lived  one  mile  or 
ess  from  the  station,  38  lived  from  one  to  less  than  three  miles,  12  lived 
rom  three  to  less  than  five  miles,  and  i  lived  five  miles  or  more  from  the 
station.  When  the  average  distance  from  tlie  station  was  0.7  mile  the 
cost  per  hundredweight  for  hauling  the  milk  was  7.6  cents;  when  the 
distance  was  1.9  miles  the  cost  per  hundredweight  was  16.2  cents-  when 
the  distant  was  3.6  miles  the  cost  per  hundredweight  was  21.2  cents 
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TABLE  50.  Cost  of  Hauling  Milk  Various  Distances  when  the 
Dairymen  Hauled  It,  81  Farms,  1912 


Miles  from  station 

Average 

miles 

Number 
of  farms 

Number 
of  cows 

Cost  of 
hauling 
100  pounds 
of  milk 

I  or  less . 

0.7 

30 

38 

837 

1. 439 
539 

1.076 

I  -|-  to  2  . 

I  -9 

.  162 

-I  to  4  4- . 

3.6 

12 

.212 

c  r»r  nvpr*  . 

*  One  herd  in  this  group. 


COST  OF  HAULING  MILK  VARIOUS  DISTANCES  WHEN  THE  DAIRYMEN  HIRED  IT  DRAWN 

Among  the  29  dairymen  who  hired  their  milk  drawn  in  1912,  i  lived  one 
mile  or  less  from  the  milk  station,  9  lived  over  one  and  less  than  three  miles, 
1 1  lived  from  three  to  less  than  five  miles,  and  8  lived  five  miles  or  more 
from  the  milk  station.  It  cost  5.6  cents  to  haul  100  pounds  of  milk  1.7 
miles,  8  cents  to  haul  100  pounds  of  milk  3.6  miles,  and  10.5  cents  to  haul 
the  same  quantity  5.8  miles.  (Table  51.) 


TABLE  51.  Cost  of  Hauling  Milk  Various  Distances  when  the 
Dairymen  Hired  It  Drawn,  29  Farms,  1912 


Miles  from  station 

Average 

miles 

Number 
of  farms 

Number 
of  cows 

Cost  of 
hauling 
100  pounds 
of  milk 

T  or  Ipss*  . 

I  +  to  2  + . 

1-7 

9 

205 

$.056 

3  to  4+ . 

3-6 

II 

318 

.080 

5  or  over . 

5.8 

8 

211 

.105 

*  One  herd  in  this  group. 


COST  OF  HAULING  MILK  VARIOUS  DISTANCES  WHEN  THE  DAIRYMEN  COOPERATED  IN 

HAULING 

Of  the  46  dairymen  who  cooperated  with  one  or  more  of  their  neighbors 
in  hauling  their  milk  in  1912,  2  were  one  mile  or  less  from  market,  13  were 


TABLE  52.  Cost  of  Hauling  Milk  Various  Distances  when  the 
Dairymen  Cooperated  in  Hauling,  46  Farms,  1912 


Miles  from  station 

Average 

miles 

Number 
of  farms 

Number 
of  cows 

Cost  of 
hauling 
100  pounds 
of  milk 

T  nr  IpciQ*  .... 

I  +  to  2  + . 

2.0 

13 

354 

$.124 

3  to4  + . 

3-5 

^5 

706 

141 

5  or  over . 

5-6 

6 

182 

•095 

♦  Two  herds  in  this  group. 
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more  than  one  mile  and  less  than  three,  25  were  three  miles  and  less  than 
five,  and  6  were  five  miles  or  more  from  market.  The  cost  per  hundred¬ 
weight  for  hauling  milk  an  average  distance  of  2  miles  was  12.4  cents; 
when  the  distance  was  3.5  miles  the  cost  was  14. i  cents;  when  the  distance 
was  5.6  miles  the  cost  was  9.5  cents.  (Table  52.) 

It  will  be  noticed  that  the  cost  does  not  increase  proportionately  with 
the  distance.  As  the  distance  from  the  station  increases,  the  number  of 
dairymen  who  work  together  increases.  This  results  in  more  economical 
hauling,  as  the  number  of  trips  is  decreased  while  the  size  of  the  loads  is 
increased.  (Table  53.) 


TABLE  53.  Effect  of  Distance  from  Station  on  Number  of  Trips 

PER  Farm  and  on  Size  of  Loads 


Miles  from  station 

Number 
of  trips 
per  farm 

Pounds 
of  milk 
per  load 

Number 

of 

farms 

Less  than  . 

I 

Re*? 

15 

3  to  4  + . 

^0/ 

J  '1C. 

057 

957 

5  or  over . 

^00 

25 

ys 

1 ,005 

0 

The  dairymen  who  cooperate  in  hauling  milk  less  than  three  miles 
make  an  average  of  157  trips  per  year  and  haul  a  load  of  857  pounds 
of  milk.  When  the  haul  is  increased  from  three  to  less  than  five  miles, 
135  trips  are  made  with  an  average  load  of  957  pounds  of  milk.  The 
dairymen  who  hauled  five  miles  or  more  made  93  trips  on  an  average, 
and  hauled  1685  pounds  of  milk  to  a  load. 

comparison  of  the  costs  of  hauling  milk  by  different  methods 

A  comparison  of  the  costs  of  hauling  by  three  different  methods  is 
given  in  table  54: 


TABLE  54.  Cost  per  ioo  Pounds  of  Hauling  Milk  by  Different 
_  Methods,  173  Farms,  1912 


Miles  from  station 

Cost  when 
milk  is 
hired 
hauled 

Cost  when 
farmers 
cooperate 
in  hauling 

Cost  when 
farmer 
hauls  his 
own  milk 

I  or  less . 

X* 

xt 

$.124 

.141 

•095 

1.076 
.  162 

I  +  to  2  4- . 

A 

3  to  44- . 

P  .  U5O 

.080 

.105 

3  or  over . 

.212 

Ik  1  • 

X* 

*  One  herd  in  group. 

t  Two  herds  in  group. 
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In  order  to  simplify  the  work,  the  interest  and  depreciation  charges 
on  the  milk  wagon  were  included  under  dairy  equipment  rather  than 
under  milk  hauling.  This  will  not  affect  the  cost  of  milk  production, 


Fig.  34.  TIME  IS  FREQUENTLY  LOST  IN  WAITING  AT  THE  STATION 


but  it  will  make  the  marketing  charges  relatively  low  where  the  milk 
was  hauled  by  the  farmer. 

When  labor  is  worth  the  following  rates  —  man  labor  1 5  cents  per 
hour,  boy  labor  10  cents  per  hour,  and  the  use  of  a  team  24  cents  per 


Fig.  35.  A  MILK  HOUSE 

hour  —  the  cheapest  method  of  marketing  milk  is  to  hire  it  drawn.  The 
average  dairyman,  and  particularly  one  who  keeps  a  small  herd,  cannot 
afford  to  make  a  trip  to  the  station  with  a  few  cans  of  milk  provided  there 
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is  any  other  work  to  be  done.  The  time  lost  on  the  road  is  considerable, 
but  when  one  adds  the  time  necessary  to  hitch  and  unhitch  a  team,  and 
the  time  frequently  lost  in  waiting  at  the  station,  it  makes  the  cost  of  mar¬ 
keting  exorbitant.  But,  in  the  absence  of  other  work,  even  milk  hauling 
is  more  profitable  than  idleness.  In  many  cases  the  feed  is  hauled  on  the 
milk  wagon,  so  that  the  entire  cost  of  the  trip  is  not  for  marketing.  Allow¬ 
ing  for  this,  it  would  be  cheaper  in  most  cases  to  hire  the  milk  drawn, 
and  whenever  necessary  make  a  special  trip  for  feed  with  a  heavier  wagon. 

Considering  the  small  amount  of  crops  grown,  the  best  way  of  marketing 
the  milk  for  a  large  number  of  dairymen  is  to  take  turns  in  hauling  with 
one  or  more  of  the  neighboring  dairymen.  Cooperating  in  this  manner 
seems  to  be  as  cheap  as  hiring  the  milk  drawn  when  the  distance  is  five 
miles  or  more  and  when  four  perspns  exchange.  (Table  54.) 

If  a  dairyman  is  so  unfortunately  situated  that  he  can  neither  hire 
his  milk  drawn  nor  exchange  with  a  neighbor,  it  will  be  necessary  for  him 
to  haul  it  himself.  On  most  farms  this  method  should  not  be  practiced 
unless  the  other  two  are  impossible.  If  there  is  other  work  to  do,  it  is 
economy  to  pay  considerably  more  than  the  usual  rate  charged  for  hauling 
milk,  rather  than  make  a  special  trip.  This  is  particularly  true  when 
the  distance  is  more  than  one  mile.  .  * 

PRODUCTION  OF  MILK  PER  COW 
VARIATION  IN  PRODUCTION,  AND  AVERAGE  PRODUCTION 

In  1912  the  production  of  milk  per  cow  varied  in  the  different  herds 
from  2560  to  8830  pounds.  There  were  sixteen  herds  in  which  the 


Fig.  36.  a  barn  typical  of  the  region 
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production  was  3500  pounds  or  less,  and  seven  herds  in  which  the  pro¬ 
duction  was  over  6500  pounds.  The  average  production  per  cow  was 
4644  pounds  and  the  average  quantity  sold  was  4575  pounds. 

In  1913  the  lowest  production  was  1260  pounds;  the  highest  was  7870 
pounds,  and  the  average  was  4695  pounds.  There  were  nineteen  herds 
in  which  the  average  production  was  3500  pounds  or  less,  and  nine  herds 
in  which  the  production  was  over  6500  pounds.  The  average  quantity 
sold  per  cow  was  4600  pounds. 

RELATION  OF  MILK  PRODUCTION  TO  YOUNG  STOCK  RAISED 

There  were  approximately  just  as  many  head  of  young  stock  raised 
in  proportion  to  the  number  of  cows  in  the  low-producing  herds  as  there 

were  in  the  high-producing  herds*  The  herds  that  produced  3500  pounds 

« 

of  milk  or  less  had  seven  head  of  young  stock  to  every  twenty  cows.  Where 
the  production  was  increased  to  over  3500  and  not  more  than  4500  pounds, 
there  were  eight  head  of  young  stock  to  every  twenty  cows.  Where  the 
production  ranged  from  over  4500  to  not  more  than  5500  pounds,  there 
were  seven  head  of  young  stock  to  every  twenty  cows.  The  herds  that 
averaged  over  5500  and  not  more  than  6500  pounds,  and  those  that 
averaged  over  6500  pounds,  had  eight  heifers  or  calves  to  every  twenty 
cows.  (Table  55.) 


TABLE  55.  Relation  of  Milk  Production  per  Cow  to  Young  Stock  Raised, 

1913 


Pounds  of  milk  per  cow 

Number 
of  herds 

Number 
of  cows 

Number 
of  young 
stock  to 
20  cows 

3 , 500  or  less . 

19 

540 

7 

3,501-4,500 . 

62 

1 .813 

8 

4.501-5.500 . 

55 

1.586 

7 

5,501-6,500 . 

29 

841 

8 

6,501  or  over . 

9 

250 

8 

The  records  for  1912  showed  the  same  relation. 

RELATION  OF  MILK  PRODUCTION  TO  VALUE  PER  COW 

In  1912  cows  that  produced  3500  pounds  or  less  of  milk  had  an  average 
valuation  of  $35,  those  producing  an  average  of  4057  pounds  $39,  those 
producing  4971  pounds  $42,  those  producing  5978  pounds  $43,  and  those 
producing  7219  pounds  $52  (table  56). 
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TABLE  56.  Relation  of  Milk  Production  to  Value  per  Cow,  1912 


Pounds  of  rndk  per  cow 

Average 
pounds 
of  milk 
per  cow 

Number 
of  herds 

Number 
of  cows 

Value 
per  cow 

3 , 500  or  less . 

3.149 

A  0^7 

16 

61 

541 

1.925 

2,069 

585 

188 

^35 

3,501-4,500 . 

4.501-5-500 . 

/I  0*71 

39 

5,501-6,500 . 

^ .  V/  ^ 

5.978 

7.219 

07 

23 

42 

6,501  or  over . 

43 

52 

7 

In  1913  the  price  of  cows  had  advanced.  The  average  value  of  cows 
producing  2793  pounds  of  milk  was  $43  >  oI  cows  producing  4047  pounds 
$44,  of  cows  producing  5017  pounds  $46,  of  cows  producing  5944  pounds 
$55,  and  of  cows  producing  7264  pounds  $59.  (Table  57.) 


TABLE  57.  Relation  of  Milk  Production  to  Value  per  Cow,  1913 


Pounds  of  milk  per  cow 

Average 
pounds 
of  milk 
per  cow 

Number 
of  herds 

Number 
of  cows 

Value 
per  cow 

3 , 500  or  less . 

2.793 

19 

540 

^43 

3.501-4.500 . 

4.047 

62 

1.813 

44 

4.501-5.500 . 

5.017 

55 

1.586 

46 

5,501-6,500 . 

5.944 

29 

841 

55 

6,501  or  over . 

7.264 

9 

250 

59 

In  every  instance  the  value  per  cow  increased  when  the  production 
increased,  but  an  increase  of  1000  pounds  of  milk  made  only  a  small 
increase  in  the  value  per  cow.  This  means  that  more  milk  can 
be  produced  from  $1000  invested  in  good  cows  than  can  be  produced 
from  a  similar  amount  invested  in  poorer  cows.  Poor  cows  usually 
bring  more  than  they  are  worth,  and  good  cows  seldom  bring  what  they 
are  worth. 

relation  of  production  to  cost  of  production  and  profits 
The  cost  of  producing  100  pounds  of  milk  is  greater  in  the  low-producing 
herds  than  in  the  high-producing  herds.  In  1912,  when  the  average 
production  per  cow  was  3149  pounds,  the  cost  per  hundredweight  for 
the  milk  was  $3.12  and  the  loss  per  cow  was  $46.  In  the  next  group 
the  average  production  was  4057  pounds  per  cow  and  the  loss  $41.  In 
the  next  two  groups  also  the  value  of  the  milk  was  not  enough  to  pay 
expenses.  In  order  to  produce  milk  at  a  profit  it  required  an  average 
production  of  7219  pounds  per  cow.  (Table  58.) 
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TABLE  58.  Relation  of  Production  to  Cost  of  Production  and 

Profits,  1912 


Pounds  of  milk  per  cow 

Average 
pounds 
of  milk 
per  cow 

Number 
of  herds 

Number 
of  cows 

'  Cost 
of  milk 
per  100 
pounds 

Profit 
per  cow 

3 , 500  or  less . 

3,149 

16 

541 

$3-12 

— $46 

3,501-4,500 . 

4,057 

61 

1,925 

2.67 

—  41 

4-501-5,500. . 

4,971 

67 

2,069 

2.25 

—  29 

5,501-6,500 . 

5,978 

23 

585 

1 .90 

—  14 

6,501  or  over . 

7,219 

'  7 

188 

1.47 

3 

In  1913  herds  =with  an  average  production  of  2793  pounds  produced 
milk  for  $2.77  per  hundredweight,  which  resulted  in  a  loss  of  $27  per 
cow.  The  production  in  the  next  three  groups  was  not  enough  to  show 
a  profit.  In  the  last  group,  with  an  average  production  of  7264  pounds, 
the  cost  was  $1.53  per  hundredweight.  In  this  group  there  was  a  profit 
of  $ii  per  cow.  (Table  59.) 


TABLE  59.  Relation  of  Production  to  Cost  of  Production  and 

Profits,  1913 


1  • 

Pounds  of  milk  per  cow 

• 

Average 
pounds 
of  milk 
per  cow 

Number 
of  herds 

Number 
of  cows 

Cost 
of  milk 
per  100 
pounds 

Profit 
per  cow 

3 , 500  or  less . 

2,793 

19 

540 

$2.77 

—$27 

3,501-4,500 . 

4,047 

62 

1,813 

2.37 

—  23 

4,501-5,500 . 

5,017 

55 

1,586 

1.87 

—  5 

5,501-6,500 . 

'  5,944 

■29 

841 

1 . 76 

—  4 

6,501  or  over . 

- - - -  r-t-,.  ii - 

■7,264 

9 

250 

1-53 

II 

'  ■  V  ;  v/l-' 

PRODUCTION  NECESSARY  FOR  PROFIT 

The  production  necessary  for  profit  will  depend  on  the  intensity  of  the 
feeding  and  on  various  other  factors.  Some  herds  with  a  production 
of  4500  pounds  showed  a  profit,  but  the  milk  was  produced  on  cheap 
feed,  chiefly -  hay  ' and  pasture.  Under  average  Delaware  County  con¬ 
ditions,  a  cow  should  produce  from  6000  to  7000  pounds  of  milk  in  order 
tovshow  a' profit. 

GOST  OF  PRODUCING  MILK  IN  OTHER  STATES  WITH  SIMILAR 

DAIRY  CONDITIONS 

■  Investigations  on  the  cost  of  producing  rhilk  have  been  carried  on  in 
other  States.  In  extension  Bulletin  No.  2'  from  the  New  Hampshire 
Experiment  Station  is  given  the  cost  of  producing  milk  as  found  by  the 
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Lyndeboro  Cow  Test  Association.  There  the  cost  of  producing  100 
pounds  of  milk  was  $1.93. 

The  IVIassachusetts  Experiment  Station,  in  Bulletin  i45>  gives  com¬ 
plete  figures  on  the  quantities,  kinds,  and  values  of  the  feed  used,  and 
the  amount  of  milk  produced,  by  the  Station  herd  for  fifteen  years.  All 
costs  other  than  feed  were  estimated.  The  cost  of  producing  100  pounds 
of  milk  from  cows  that  averaged  a  production  of  6036  pounds  was  $2.42. 

The  cost  of  producing  milk  for  five  years  in  the  herd  of  the  Connecticut 
(Storrs)  Agricultural  Experiment  Station  is  given  in  Bulletin  73  of  that 
Station.  The  average  production  per  cow  was  6379  pounds,  and  the 
cost  per  100  pounds  was  $2.12. 

The  1909  report  of  the  New  Jersey  Experiment  Station  gives  some 
figures  on  the  cost  of  producing  milk  at  that  station.  For  the  year  1909 
the  cost  of  producing  100  pounds  of  milk  from  cows  with  an  average 
production  of  8561  pounds  was  $1.94. 

A  summary  of  the  cost  of  producing  milk  in  the  different  States  is 
given  in  table  60: 


TABLE  60.  Summary  of  the  Cost  of  Producing  Milk  in  Different  States 


Costs 

Feed  and  bedding . 

Labor . 

Hauling  milk . 

Buildings . 

Equipment . • . 

Interest,  depreciation,  and 

the  like . 

Miscellaneous . 

Keep  of  bull . 

Total  cost . 

Returns 

Manure . 

Calf . 

Other  returns  except  milk 
sold . 

Total  returns . 

Net  cost . 

Average  production  (pounds) 

Cost  per  100  pounds . 

Cost  per  quart . 


New 

Hamp¬ 

shire 

Massa¬ 

chusetts 

Connect¬ 

icut 

New 

Jersey 

Dela¬ 

ware 

County, 

New 

York, 

1912 

Dela¬ 

ware 

County, 

New 

York, 

1913 

$77-03 

32.33 

7. 18 

$90.04 

35-00 

$90.05 

33-60 

$126.92 

42.97 

$82 . 50 

22.45 

C  nr» 

$76.13 

18.  II 

6.15 

5-66 

.40 

9  05 
•53 

7-50 

I-I5 

3-95 

5-00 

0  •  y'-' 
5-31 

ACk 

- 

13-38 

16.50 

17-45 

15.00 

1 .00 

4-44 

9.00 

2.00 

1. 19 

T  O'y 

3-79 

4.00 

3-00 

1-93 

$H7-73 

$163.19 

$150.05 

$191.82 

$118.84 

$107.67 

15.00 

3-00 

15.00 

2 . 00 

10.00 

5.00 

20 . 00 
6.00 

9  03 

9.82 

4-39 

2  .  I  0 

$18.00 

$17 -00 

$15 -00 

$26 . 00 

$11.21 

$14-21 

^129.73 

6,710 

$^■93 
$  .042 

$146.19 
6,036 
$2.42 
*$  .052 

^135  05 

6,379 
$2. 12 
$  .046 

$165.82 

8,561 

$1.94 

$  .042 

^107.63 

4.575 

$2.35 

$  .051 

$93 • 46 
4,600 
$2.03 
$  .044 

*  Figured  on  the  basis  of  i  quart  weighing  2.15  pounds. 
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The  average  net  cost  of  keeping  a  cow  in  Delaware  County  for  two 
years  was  $100.54  as  compared  with  $129.73  New  Hampshire,  $146.19 
in  Massachusetts,  $135.05  in  Connecticut,  and  $165.82  in  New  Jersey. 
The  cost  per  quart  of  producing  milk  varied  from  4.2  cents  in  New  Hamp¬ 
shire  and  in  New  Jersey  to  5.2  cents  in  Massachusetts. 

The  results  from  New  Hampshire  included  some  estimates,  but  most 
of  the  figures  were  taken  through  the  Lyndeboro  Cow  Test  Association. 
These  results  are  not  supposed  to  represent  average  conditions.  In 
writing  up  the  results.  Professor  Rasmussen  states  that  “  the  conditions 
for  an  economic  production  from  these  herds  were  a  great  deal  better  than 
the  average  New  Hampshire  conditions.”  Any  figures  on  the  cost  of 
milk  production  obtained  from  a  test  association  are  taken  from  selected 
herds,  and  therefore  cannot  represent  average  farm  conditions.  The 
New  Hampshire  figures  are  significant,  for  they  show  that  after  the  members 
of  the  association  had  discarded  32  per  cent  of  their  cows,  most  of  them 
because  they  were  found  unprofitable,  the  cost  of  producing  milk  from  the 
remaining  cows  was  $1.93  per  100  pounds. 

The  results  from  Massachusetts,  Connecticut,  and  New  Jersey  were 
taken  from  station  herds.  It  is  only  natural  to  suppose  that  these  animals 
are  selected,  and  are  better  cared  for  and  more  intelligently  fed  than  the 
average.  It  is  certainly  true  that  the  production  from  these  herds  is  higher 
than  the  average  production  of  the  herds  in  the  different  States  as  shown 
by  the  1910  Census.  The  New  Hampshire  Station  herd  averaged  89 
per  cent  more  than  the  average  cow  in  New  Hampshire,  the  Massachusetts 
Station  herd  averaged  33  per  cent  more  than  the  average  cow  in  Massa¬ 
chusetts,  the  Connecticut  Station  herd  averaged  52  per  cent  more  than 
the  average  cow  in  that  State,  and  the  New  Jersey  Station  herd  averaged 
91  per  cent  more  than  the  average  cow  in  New  Jersey. 

The  figures  from  Massachusetts,  Connecticut,  and  New  Jersey  omitted 
certain  costs  that  should  be  included  in  order  to  make  the  results  from 
the  different  States  comparable.  No  charge  was  made  for  marketing 
the  milk.  This  amounted  to  $6  per  cow  in  New  York  and  $7  per  cow  in 
New  Hampshire.  The  New  Jersey  and  the  Connecticut  figures  did  not 
include  any  costs  for  dairy  equipment  or  for  supervision.  The  Con¬ 
necticut  Station  did  not  figure  any  depreciation  on  buildings.  While 
these  are  of  minor  importance,  they  should  be  included.  When  these 
items  are  included,  the  cost  of  producing  milk  is  much  the  same  in  the 
different  States. 
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SUMMARY  OF  AVERAGES 

The  averages  for  the  two  years  1912  and  1913  are  summarized  in  table  61 : 


TABLE  61.  Summary  of  Averages 


Number  of  cows  per  herd . 

Value  of  cows . 

Pounds  of  milk  produced  per  cow . 

Pounds  of  milk  sold  per  cow . 

Pounds  of  butter-fat  produced  per  cow . 

Pounds  of  grain  per  cow  and  accompanying  stock . 

Value  of  grain  per  cow  and  accompanying  stock . 

Pounds  of  hay  and  forage  per  cow  and  accompanying  stock .  . 
Value  of  hay  and  forage  per  cow  and  accompanying  stock.  .  .  . 

Pounds  of  silage  per  cow  and  accompanying  stock . 

Number  of  feed  units,  excluding  pasture,  per  cow  and  accom¬ 
panying  stock . 

Acres  of  pasture  per  cow  and  accompanying  stock . 

Annual  cost  of  pasture  per  cow  and  accompanying  stock.  .  .  . 

Cost  of  bedding  per  cow  and  accompanying  stock . 

Value  of  buildings  per  cow  and  accompanying  stock . 

Annual  cost  of  buildings  per  cow  and  accompanying  stock .... 

Hours  of  human  labor  per  cow  and*  accompanying  stock . 

Cost  of  labor  per  cow  and  accompanying  stock . 

Miscellaneous  costs  per  cow  and  accompanying  stock . 

Cattle  cost  per  cow  and  accompanying  stock . 

Cost  of  dairy  equipment  per  cow . 

Cost  of  hauling  milk  per  cow . 

Total  cost  per  cow . . 

Total  returns,  other  than  milk  sold,  per  cow . 

Loss  per  cow . 

Amount  received  per  100  pounds  of  milk . 

Cost  per  100  pounds  of  milk . 

Cost  per  quart  of  milk . 

Cost  per  pound  of  butter-fat . 

Miles  from  station . 

Per  cent  of  butter-fat  in  milk . 


1912 

1913 

30.5 

28.9 

$40 . 00 

$47-00 

4,644 

4.695 

4.575 

4,600 

214 

217 

2,004 

2,256 

131-33 

$32.25 

4.504 

4.430 

I40 . 36 

$34-11 

1.793 

1 ,656 

4.187 

4.321 

30 

30 

$4  29 

$3-82 

$.91 

$■79 

$68 . 00 

$67 . 00 

15-31 

$5-66 

158 

129 

$22 . 45 

$18.11 

$i  •  19 

$i  .22 

$i  .00 

* 

$■49 

$-45 

$5  ■  90 

$6. 10 

$118. 84 

$107.67 

$ii  .21 

$14.21 

I32.14 

$12.50 

$i  .65 

$1.76 

^2.35 

$2.03 

$■051 

$.044 

^•51 

$.44 

2.7 

2.7 

4.6 

4-6 

*  There  was  enough  stock  raised  to  show  an  appreciation  in  1913. 
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FORM  OF  FIELD  BLANKS 

No.  281 

NEW  YORK  STATE  COLLEGE  OF  AGRICULTURE 
CORNELLL  UNIVERSITY 

Date,  September  5,  1912. 

Name .  P.  O .  Township,  Delhi. 

Size  of  farm,  180.  Distance  to  R.  R.,  1.5.  Age . 

Owner,  Yes.  Share  renter .  Cash  renter . 

Years  a  milk  producer .  Father  a  dairyman? . 


Kind 

August  I,  1911 

August  I,  1912 

Sales  1911-12 

Purchases 

1911-12 

Died 

No. 

Price 

Total 

No. 

Price 

Total 

No. 

Price 

Total 

No. 

Price 

Total 

No. 

Cows . 

00 

40 

25 

28 

40 

7 

34 

Heifers. .  .  . 

Calves.  . .  . 

Bulls . 

I 

20 

I 

20 

Dates  of  sales .  Dates  of  purchases .  Average  number  cows,  28 

No.  raised  heifers  that  freshened  last  year,  7  Average  age  when  fresh,  24  Value,  40 

Value  when  i  week  old .  Increased  value  of  other  young  stock .  Cost  to  buy.... 

Roughage  for  young  stock .  Grain .  Pasture . 

Bedding  for  young  stock .  Labor .  Skimmed  milk . . 

Area  in  pasture,  100  Value  of  land,  20  Total  value . 

Pasture  begins,  5-6  Pasture  ends,  10-15  Total  time . 

Cost  of  making  and  repairing  fences,  12.  Manuring . 

Cost  of  fertilizing.... .  Reseeding,  mowing,  etc . 

Farmer  hauled  milk.  Yes.  Distance,  1.5.  Trips  during  year,  365. 

Number  horses,  2.  Driver,  Man.  Average  time,*  i. 

Hired  milk  hauled .  Distance .  Rate .  Cost . 


Combination .  Cooperation  ._ 

No.  loads  manure  hauled  out,  206.  Value  if  sold.... 
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Forage  raised  and  fed  during  year: 


Kinds 

Amount 

Value 

Total 

Timothy  hay . 

Mixed  “  . 

40 

14 

Clover  “  . 

Alfalfa  “  . 

Corn  silage . 

“  stover . 

Peas  and  oats . 

4 

14 

Millet . 

Roots  ( . ).. . 

Straw  (bedding) .... 

3  1 

7 

Forage  purchased  and  fed  during  year: 


Kinds  ^ 

Amount 

Value 

Total 

Clover  hay . 

Alfalfa  “  . 

Corn  stover . 

Grain  raised  and  fed  during  year: 


Kinds 

Amount 

Value 

Total 

Corn . 

Oats . 

Barley . 

Oats  and  barlev . . 

Rye . 

Grain  purchased  and  fed  during  year: 


Kinds 

Amount 

Value 

Total 

Ajax . 

Bran  (wheat) . 

Brewers’  grain . 

Corn  meal . 

C.  S.  meal . 

Gluten . . 

29 

1 71 

Middlings  (wheat) . . 

"  (buckwheat) 

Molasses  feed . 

Oil  meal . . 

Calf  meal . 

Salt . 

Schumacher  feed . .  . 

Wheat  feed . 

28 

'30 

261 

-  168 

12 
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Equipment 

191 1 

1912 

Barn  repairs 

Amount 

Price 

Total 

. . 

16 

3 

15 

3 

Purchased  lumber . . 

Shingles,  roofing. . 

r'.oolpr 

Hardware . 

T'pst.pr  flnH  tpist,  Lr>tt1p<^ 

Paint,  glass . 

Wagon . 

Scales . 

25 

25 

Cement,  sand, 
lime . 

Materials  from  farm 

20 

Separator . 

Churn . 

Crates . 

. 

. 

Labor,  skilled . 

“  farm . 

“  horse . 

15 

Bottles . 

“  board  of ...  . 

New  equipment  purchased 

Repairs  during  year . 

X 

X 

I 

6 

Labor 

Hours 

Days 

Buildings 

I9I I 

1912 

Average  daily  time  while 
cows  were  pastured.  .  .  . 

Average  daily  time  while 
cows  were  not  pastured. 

8 

'  .  ^5 

159 

206 

Barn . 

Silos . 

1 ,820 

1 ,800 

TVTilk  house 

200 

150 

200 

150 

Extra  man  labor  on 

Hor.se  labor . 

cows . 

Tee  house. . 

Makinv  butter . 

Capital 

Feed  (av.  value) . 

Sunnlies. .  . 

X 

X 

300 

Bottling  milk . 

Wife  helps  milk .  .  . 

Daughters  help  mill 

2 

X 

365 
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Insurance  on  stock . 

Buildings  and  equipment . 

Veterinary  fees . 

8 

Medicine . 

3 

Fly  protector . . 

4 

Acids . 

Breeding  fees . 

Registration  fees  transfers . 

Ice . 

35 

Freight  on  feed . 

Grinding  of  feed . 

. - . - 

Breed  of  cov/s,  J.  gr.  No.  purebred,  0-0. 

“  “  bull,  J.  gr.  “  years  used,  0-0. 

Weight  milk,  No.  Keep  records.  No. 

Use  butter-fat  tester.  No. 

Test  of  herd,  4.7. 

Av.  life  of  dairy  cow,  5. 

Crop  yields  higher,  lower,  or  about  the 
same  as  5  years  ago. 


How  much  do  health  requirements  increase 
the  cost  of  production . . . . 


Usual  price  of  pasture  when  rented. 


Usual  price  of  man  and  team  per  day  (with¬ 
out  board) . 


Usual  price  of  man  per  day  (without  board) 


Receipts 

Amount 

Price 

Total 

Market  milk. .  .  . 

Creamery  milk . . 

Cheese  factory 
milk . 

1.384 

2,331-94 

Condensery  milk 

Retail  milk . 

Blitter  . 

« 

Buttermilk . 

Cheese  . 

Cream . 

Hides . 

Breeding  fees. . .  . 

Used  in  house 
milk . 

Used  in  house 
skimmilk . 

. 

I 

22 

15 

30 

Used  in  house 
blitter. 

Fed  to  other 
stock  skimmilk 
Fed  to  other 
stock  buttermilk 

CORNELL  UNIVERSITY 
AGRICULTURAL  EXPERIMENT  STATION 


The  Following  Bulletins  and  Circulars  Are  Available  for  Distribution  to 
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BULLETINS 
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THE  TAXONOMIC  VALUE  AND  STRUCTURE  OF  THE 

PEACH  LEAF  GLANDS  ‘ 

C.  T.  Gregory 

According  to  the  present  method  of  classification  of  the  peaches,  the 
sections  are  differentiated  by  the  glands  of  the  leaf  —  their  presence  or 
absence,  and  their  shape.  The  question  arises.  Are  the  glands  sufficiently 
stable  and  uniform  in  their  characters  to  be  used  as  a  basis  for  separation 
into  sections?  In  an  effort  to  answer  this  question  the  investigation 
herein  described  was  undertaken. 

HISTORICAL  REVIEW 

A  historical  review  of  the  use  of  the  glands  in  the  taxonomy  of  the 
peach  is  particularly  interesting.  These  structures  have  been  recognized 
for  less  than  a  century,  but  their  rise  to  a  position  of  importance  in  horti¬ 
cultural  classification  has  been  very  rapid.  History  shows  that  the 
question  is  not  a  new  one  and  that  some  investigation  of  this  point 
has  been  made. 

Duhamel  du  Monceau  (1768)2  did  not  regard  the  glands  of  the  leaf 
as  of  diagnostic  value,  and  apparently  did  not  consider  them  of  any  other 
importance  since  they  are  not  shown  in  his  illustrations. 

Much  later,  Robertson  (1820)  read  before  the  London  Horticultural 
Society  a  paper  on  the  classification  of  the  peaches  and  the  nectarines, 
in  which  he  used  the  leaf  glands  as  a  basis  of  the  separation  of  his  classes. 
He  did  not  recognize,  however,  any  difference  in  the  types  of  the  glands, 
including  in  his  Class  I  leaves  with  glands  and  in  his  Class  1 1  leaves  with¬ 
out  glands. 

At  about  the  same  time,  both  Poiteau  (1820)  and  Count  Lelieur  (1820), 
in  France,  published  classifications  in  which  they  recognized  three  types 
of  leaves  those  with  globose  glands,  those  with  reniform  glands,  and 
those  without  glands.  Contrary  to  Robertson’s  idea,  these  investigators 
did  not  consider  the  glands  of  such  diagnostic  importance  as  the  fruit 
and  the  flowers,  basing  their  first  three  divisions  on  the  characters  of 
these  organs  and  the  fourth  division  on  the  glands. 

The  following  synoptical  tables  show  these  three  earliest  classifications 
arranged  to  include  the  same  varieties: 

1  This  investigation  was  conducted  under  the  direction  of  Professor  Charles  S.  Wilson. 

*  Dates  in  parenthesis  refer  to  bibliography,  page  220. 

183 


Bulletin  365 


184 


Peaches 


Nectarines.  . . 


Downy  fruit. . 


Smooth  fruit 
(Nectarines) 


Downy  fruit . . 


Smooth  fruit 
(Nectarines) 


Robertson’s  Table 
j'  Large  flowers. . .  . 

'  With  glands . ^ 

I  Small  flowers. . .  J 


Without  glands.  .  . 


'  Large  flowers. . .  | 


With  glands , 


(  Small  flowers.. . 


'  Large  flowers. . .  i 


_  Small  flowers. . . 
PoiTEAu’s  Table 
'  Large  flow’ers. . .  . 

Flesh  parting 

from  stone . J  Medium  flowers 


I 


Small  flowers. . . 

Flesh  adhering  to  J  '  { 

stone .  j 

(  Small  flowers. . . 


Freestone . 
Clingstone 

Freestone. . 
Clingstone . 

Freestone . , 
Clingstone. 

Freestone. . 
Clingstone . 

Freestone. . 
Clingstone . 

Freestone. . 


Globose  glands . 

Reniform  glands. .  .  . 
No  glands . 

Globose  glands. .... 
Reniform  glands. .  .  . 
No  glands . 

Globose  glands . 

Reniform  glands. .  .  . 

Reniform  glands. . .  . 
No  glands . 

Reniform  glands. . . . 


'  Flesh  parting  from 
stone . 

Flesh  adhering  to 
stone . 


'  Large  flowers. . . 
Small  flowers. . 
Large  flowers .  . 


Reniform  glands. .  . . 
Reniform  glands. . . . 
Reniform  glands. . .  . 


'  Globose  glands . 

■  Reniform  glands. .  .  . 
No  glands . 

(  Globose  glands . 

(No  glands . 

(  Globose  glands . 

\  Reniform  glands. .  .  . 

/  Reniform  glands. .  .  . 
\  No  glands . 


'  Flesh  parting  from 
stone . 


Flesh  adhering  to 
stone . 


'  Flesh  parting  from 
stone . 

1  Flesh  adhering  to 
(  stone 


Lelieur’s  Table 
'  Large  flowers. . . 

Medium  flowers 

>  Small  flowers. . . 

[  Large  flowers. . . 

I  Small  flowers. . . 
Large  flowers. . . 
Small  flowers. . . 
Lai^e  flowers. . . 


Reniform  glands. .  . . 
Reniform  glands. .  .  . 
Reniform  glands . . . . 
Reniform  glands. . . . 


Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 


Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 

Varieties 
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Lindley  (1824)  held  that  the  leaves  exhibit  highly  important  char¬ 
acters  and  may  be  used  in  distinguishing  varieties  before  fruiting;  hence, 
in  his  classification  the  classes  are  based  on  leaves  and  glands.  Class  I 
contains  all  those  varieties  whose  leaves  are  deeply  serrated  and  have 
no  glands;  Class  II  contains  those  whose  leaves  are  crenate  or  serrulate 
and  have  globose  glands;  Class  III  contains  those  whose  leaves  are  crenate 
or  serrulate  and  have  reniform  glands. 

For  some  time  after  this,  all  the  authors  —  Cole  (1849),  Elliott  (1859), 
Decaisne  (-1872-75),  and  others  —  used  the  glands  very  extensively  in 
their  classifications,  following  the  earlier  writers. 

Carriere  (1867)  threw  the  first  shadow  of  doubt  on  the  immutability 
of  the  glands  as  bases  of  classification,  by  stating  that  many  varieties 
do  not  have  distinctly  globose  or  reniform  glands,  but  that  these  two 
types  may  merge,  producing  what  he  terms  the  cucullee  type;  also,  that 
other  varieties  may  have  either  form  on  the  same  tree,  or  even  on  the 
same  leaf,  producing  the  mixed  type.  He  does  not  venture,  however, 
to  make  a  third  division  of  the  glands,  since,  as  he  says,  it  would  cause 
considerable  and  unnecessary  confusion.  He  advises  that  only  vigorous 
branches  from  older  trees  be  selected  so  that  the  typical  glands  will 
certainly  be  obtained,  because  diseased  limbs  may  not  bear  normal  leaves 
and  on  the  older  trees  the  fruit  serves  as  the  final  proof  of  the  correctness 
of  the  variety.  Finally,  the  theory  is  formulated  that  the  reniform 
glands  are  the  highest  type,  as  they  are  larger  and  more  numerous  than 
the  globose,  and  from  the  reniform  there  is  a  gradual  transition  through 
the  few  small  globose  glands  to  the  glandless  form. 

Price  (1896)  states  that  there  is  a  considerable  variation  in  the  leaf 
glands  on  different  trees  of  the  same  variety,  or  even  on  the  same  tree. 
Notwithstanding  this,  practically  all  authors  at  present  use  the  glands 
as  a  basis  of  separation  into  sections.  It  is  evident,  however,  that  there 
is  an  underlying  feeling  that  the  gland  characters  are  not  sufficiently 
stable  to  be  safely  used  in  the  taxonomy  of  the  peach. 

MATERIALS  USfeD,  AND  THEIR  SOURCE 

For  the  classification  used  in  this  bulletin,  the  leaves  were  obtained 
from  growers  in  the  peach  district  along  Lake  Ontario,  from  the  Missouri 
State  Fruit  Experiment  Station,  and  from  the  New  York  Agricultural 
Experiment  Station  at  Geneva.  Precautions  were  taken  to  obtain 
vigorous  branches  from  bearing  trees  so  that  the  variety  could  be  verified 
by  the  characters  of  its  fruit,  thereby  insuring  that  the  glands  should 
be  representative  of  the  variety.  Some  of  the  trees  at  the  New  York 
Agricultural  Experiment  Station,  unfortunately,  were  not  in  bearing;  there- 
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fore  the  glands  of  the  leaves  obtained  there  can  be  used  in  certain  cases 
only  as  corroborative  evidence,  and  not  as  a  foundation  for  any  assertions. 

The  glands  on  all  the  leaves  were  carefully  examined,  the  type  and 
the  variations  in  each  case  noted,  and  drawings  made  of  certain  ones. 
Finally,  all  the  available  literature  was  consulted  in  order  to  ascertain 
the  characters  of  glands  given  for  the  different  varieties. 


DESCRIPTION  OF  THE  GLANDS 

MORPHOLOGY 

There  are  three  kinds  of  leaves  to  be  found  —  those  with  reniform 
glands,  those  with  globose  glands,  and  those  without  glands. 

The  reniform  glands  are  variable  in  size,  are  kidney-shaped,  and  are 
ordinarily  more  numerous  than  those  of  the  globose  type. 

They  are  sessile,  on  the  leaf  pedicel  or  on  the  margin  of 

the  leaf,  replacing  the  spine  for  variable 
distances,  but  never  connecting  two  ad¬ 
jacent  points  of  the  serration,  that  is, 
extending  from  spine  to  spine,  as  has 
been  stated  elsewhere  (Thomas,  1903). 

The  globose  glands  are  also  variable 
in  size,  but  are  ordinarily  much  smaller 
and  less  numerous  than  those  of  the 
reniform  type.  They  are  raised  on  short 
stalks  on  the  pedicel  of  the  leaf.  On 
the  margin  they  occupy  the  position  of 
the  spines,  differing  from  the  latter  only 
in  being  less  acuminate. 

On  the  pedicel  of  the  glandless  leaves 
there  are  spines  raised  on  long  foot- 
Fig.  37.  CRENATE  stalks  (Plate  IX,  fig.  15),  indicating  a 

EDGE  OF  GLAND-  tendency  toward  gland  formation.  The 

BEARING  LEAF  y  .  , 

edges  of  the  gland-beafing  leaves  are 
always  crenate  (Fig.  37),  while  the  glandless  leaves  are  Fig.  38.  serrate 
always  deeply  and  doubly  serrate  (Fig.  38). 

There  is  a  close  correlation  between  the  glands  and 
the  crenations  on  the  edge  of  the  leaf.  Leaves  with  glands  are  never 
provided  with  serrations.  In  a  variety  in  which  the  glands  are  nor¬ 
mally  globose,  certain  leaves  may  not  develop  glands,  but  in  such 
cases  crenations  are  found.  On  the  other  hand,  when  the  leaves  of  a 
typically  glandless  variety  are  provided  with  glandules,  the  serrations 
are  transformed  into  crenations. 
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PHYSIOLOGY  AND  HISTOLOGY 

The  structure  and  the  function  of  the  glands  apparently  have  never 
been  studied.  Fulton  (1870)  states  that  they  produce  some  secretion 
and  that  they  give  fragrance  to  the  leaves.  The  glands  and  the  spines 
on  very  young  leaves  produce  an  abundance  of  some  secretion.  Although 
similar  in  appearance,  the  secretions  from  these  two  sources  differ  markedly; 
that  of  the  glands  is  sweet,  with  a  rather  pleasant  sub-acid  flavor,  whereas 
the  substance  oozing  from  the  spines  is  very  bitter  and  unpleasant,  closely 
resembling  the  taste  of  the  surface  of  the  leaves  or  of  the  seed.  The 
exact  nature  and  function  of  the  secretion  has  never  been  determined, 
but  it  has  frequently  been  noted  that  ants  feed  on  it.  Duggar  (1909) 
states  that  peach  leaf  curl  seems  to  attack  most  seriously  those  leaves 
that  have  glands  and  to  be  less  virulent  on  the  glandless  serrated  leaves. 
Rolfs  (1907)  states  that  trees  with  gland-bearing  leaves  are  invariably 
free  from  powdery  mildew. 

An  examination  of  stained  sections  of  the  glands  shows  that  they  have 
a  true  glandular  structure.  The  upper  surface  is  made  up  of  long,  rec¬ 
tangular  cells,  very  rich  in  protoplasm  and  with  large  nuclei.  In  all 
cases  these  cells  are  confined  to  this  surface  only.  As  they  approach 
the  sides  of  the  glands  the  cells  become  smaller,  and  on  the  sides  they 
are  about  one-half  the  length  of  those  on  the  upper  surface.  The  entire 
gland  is  covered  with  a  thick  cuticle  (Plate  I,  fig.  4).  Within,  the  gland 
is  composed  of  parenchyma  cells,  which  are  very  uniform  in  size  and 
shape. 

From  one  of  the  numerous  ramifications  of  the  conductive  tissue  of 
the  leaf,  there  extend  into  the  gland  several  strands  of  fibrovascular 
bundles,  which  terminate  rather  abruptly  in  the  parenchyma  considerably 
below  the  surface  of  the  gland  (Plate  III). 

The  structure  of  the  globose  gland  differs  from  that  of  the  reniform 
gland  only  in  that  there  is  a  greater  area  of  secreting  surface  on  the  latter. 

COMPARISON  WITH  THE  SPINES  OF  THE  LEAF 

It  would  seem,  from  a  comparison  of  the  structures  of  leaf  glands  and 
leaf  spines,  that  the  glands  are  modified  leaf  spines.  The  leaf  spines 
have  on  the  upper  surface  the  same  long  cells,  which  gradually  grow 
smaller  toward  the  sides  (Plate  I,  figs.  i  and  2).  There  is  usually  only 
a  single  fibrovascular  bundle  extending  almost  to  the  tip  of  the  spine. 
Immediately  underlying  the  long  epidermal  cells  of  the  spine  there  are 
several  layers  of  cells  the  contents  of  which  stain  a  deep  blue  with  gentian 
violet  and  the  walls  of  which  are  somewhat  thickened.  This  layer,  though 
present  also  in  the  glands,  is  not  so  noticeable  there.  In  the  transitional 
forms  between  the  spines  and  the  glands  on  a  single  leaf,  there  can  be 
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seen  a  gradual  changing  of  the  cells  and  the  outline  from  the  spine  to  the 
gland  form  (Plate  I,  figs,  i  to  4). 

It  is  interesting  to  note  that  the  spines  of  the  glandless  leaves  are 
widely  different  from  those  of  the  leaves  possessing  glands,  the  former 
being  long  and  slender  or  even  lacking  (Fig.  38),  while  the  latter  are 
large  and  pronounced  (Fig.  37).  At  the  base  of  some  of  the  glandless 
leaves  there  are  pronounced  spines  on  footstalks  (Plate  IX,  fig.  15),  and 
in  still  other  cases  there  are  distinct  globose  glands.  It  is,  indeed,  an 
invariable  fact  that  whenever  typically  glandless  leaves  are  provided 
with  glands  the  glands  are  globose.  This  may  be  added  evidence  that 
the  evolution  of  glands  has  been  through  the  globose  type  to  the  reniform, 
assuming,  of  course,  that  the  glandless  leaf  is  the  lowest  form. 

SECRETORY  PROCESS 

Before  secretion  the  cells  are  filled  with  densely  granular  protoplasm 
(Plate  II,  fig.  i),  but  after  the  production  of  the  secretion  the  outer  cells 
and  those  in  the  two  or  three  layers  immediately  beneath  are  extremely 
vacuolated,  being  almost  depleted  of  their  contents  (Plate  II,  fig.  2). 
The  secretion,  as  it  is  formed,  raises  and  breaks  the  cuticle  covering  the 
upper  surface,  and  is  seen  as  a  colorless,  glistening  drop  on  the  end  of  the 
gland. 

DECOMPOSITION 

After  the  gland  ceases  to  secrete,  its  upper  surface  becomes  brown 
and  gradually  disintegrates  until  in  some  cases  practically  nothing  of  the 
gland  remains  (Plate  III,  fig.  2).  Microscopic  examination  reveals  the 
fact  that  this  process  of  disintegration  or  decay  is  very  elaborate.  The 
first  change  that  takes  place  at  this  time  is  a  division  of  the  secretory  cells 
and  the  cells  immediately  beneath  into  the  characteristic  cambium-like 
cork  cells,  followed  by  a  thickening  and  suberization  of  the  cell  walls. 
After  this  the  contents  of  the  suberized  cells  begin  to  decompose,  staining 
very  deeply  and  persistently  so  that  the  details  of  the  disintegration 
cannot  be  followed.  Finally  the  cell  walls  also  gradually  disappear 
(Plate  V,  fig.  2).  This  decomposition  progresses  slowly  downward 
through  the  gland,  always  preceded  by  the  suberized  area  (Plate  III, 
fig.  i).  The  spines  never  disintegrate. 

This  process  allows  the  decomposition  of  the  glands  and  at  the  same 
time  prevents  an  excessive  loss  of  moisture.  It  may  incidentally  serve 
to  exclude  disease-producing  organisms. 

VARIABILITY 

A  study  of  the  glands  found  on  the  varieties  observed  reveals  many 
curious  differences.  It  is  true  that  the  great  majority  of  varieties  have 


Taxonomic  Value  and  Structure  of  Peach  Leaf  Glands  189 

very  distinctively  shaped  glands,  and  for  this  reason  one  may  fearlessly 
predict  the  authenticity  of  such  forms.  This,  however,  is  not  always 
the  case.  There  are  varieties  that  are  not  adapted  to  any  fixed  classifi¬ 
cation  because  of  the  variability  of  their  glands.  The  explanation  of  this 
variability  is  not  apparent,  but  it  may  be  the  result  of  hybridization. 
In  this  connection  Price  (1896)  states  that  a  tree  may  bear  two  distinct 

types  of  glands,  and  that  a  seedling  whose  parent  has  a  distinctive  type 
of  gland  may  have  a  totally  different  type. 


CLASSIFICATION  OF  VARIETIES 

With  such  conflicting  conditions,  the  inadvisability  of  attempting 
a  definite  classification  is  evident;  hence  a  list  of  varieties  is  given,  with 
their  gland  characteristics  The  commercial  varieties  of  New  York  State 
are  especially  considered  and  illustrated.  There  are  four  different  types 
of  leaves  to  be  noted:  leaves  with  reniform  glands,  leaves  with  globose 
glands,  glandless  leaves,  and  leaves  having  mixed  or  indistinctive  glands. 
The  last  named  are  of  two  types:  those  that  are  largely  reniform,  but 
with  numerous  globose  glands  intermingled;  and  those  that  are  largely 
globose,  with  reniform  glands  intermingled.  It  is  the  varieties  in  which 
the  glands  are  indistinctive  that  are  difficult  to  determine,  as  may  be 
seen  by  the  conflicting  statements  made  by  different  authors. 

In  arranging  the  varieties  listed  it  was  decided  that  whenever  con¬ 
flicting  statements  were  made  regarding  the  glands,  or  whenever  distinct 
types  were  not  found  by  the  writer,  such  varieties  could  only  be  termed  in¬ 
distinctive.  In  a  few  cases,  however,  when  the  evidence  seemed  to  be 
preponderantly  m  favor  of  a  certain  form  of  gland,  exceptions  were  made, 
or  example,  the  glands  of  Arp  may  occasionally  vary  somewhat  from 
e  reniform  shape;  also,  in  two  cases  it  was  stated  that  Elberta  has 

globose  glands,  but  the  mass  of  evidence  in  New  York  State  favors  the 
reniform  type. 


VARIETIES  COLLECTED  MAINLY  IN  NEW  YORK  STATE 

Abundance  varieties  having  reniform  glands 

Source:  New  York  Agricultural  Experiment  Station,  Geneva 
Type  of  gland  found:  Reniform  (Plate  VI  %s  i  and 
Amehaberta  (Ameliaelberta)  ’  ^ 

York  Agricultural  Experiment  Station,  Geneva. 

Arp  Befuty)  3)- 

Source:  H.  Lutts,  Youngstown,  New  York. 

ypeo  gan  ound:  Mixed,  being  mostly  reniform  but  with  some  globose  glands 

also  present  (Plate  VI,  fig  a)  giooose  glands 

Source:  New  York  Agricultural  Experiment  Station  Geneva 
Type  of  gland  found:  Reniform  (Plate  VI,  %  9^’  Geneva. 
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PLATE  I 

Figs.  1,2,  and  3.  Cross  sections  of  spines,  showing  the  long  epidermal  cells  underlain  by 
several  layers  of  cells  which  are  slightly  thicker-walled  and  whose  contents  stain  much 
darker  than  the  parenchyma  tissue  within.  Figure  3  illustrates  this  difference  most 

strikingly 

Fig.  4.  Cross  section  of  a  reniform  gland 


190 


J 


Plate  I 
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PLATE  II 

Fig.  I.  The  epidermal  and  a  few  of  the  underlying  cells,  greatly  enlarged,  showing 
the  dense  protoplasm  and  the  presence  of  the  cuticle  above.  The  typical  condition 

before  secretion  .  ,  , 

Fig.  2.  Similar  cells  after  secretion.  The  cells  are  vacuolated,  the  cuticle  has  been 
pushed  away  from  the  epidermis,  and  the  remnants  of  the  secretion  can  be  seen 
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Plate  II 


PLATE  III 

Fig.  I.  A  decomposing  gland,  showing  the  layer  of  suberized  cells  extending  across 
it  and  the  mass  of  partially  and  completely  decomposed  cells  above 
Fig.  2.  A  more  advanced  stage  of  decomposition 
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Plate  III 


PLATE  IV 

Fig.  I .  Photomicrograph  of  the  secreting  layer  of  a  gland 

Fig.  2.  Cross  section  of  the  entire  gland,  showing  the  abundant  mrnifications  of  the 
fibrovascular  bundles  and  the  raised  and  broken  cuticle  above,  indicating  that  the 
gland  was  secreting 


197 


PLATE  V 

Fig.  I.  Photomicrograph  of  the  condition  illustrated  in  Plate  III,  figure  i 
Fig.  2.  Section  of  the  corky  layer,  greatly  enlarged.  It  may  be  seen  that  the  cells 
become  cambial-like  in  form,  and  also  that  the  bundles  do  not  extend  through  this 
layer 
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Plate  V 
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PLATE  VI.  GLANDS  OF  DIFFERENT  VARIETIES 

I,  Abundance;  2,  3,  Ameliaberta  ( Ameliaelberta) ;  4,  Arp  (Arp  Beauty) 

5,  Abundance;  6,  7,  Beers  Late;  8,  Chairs  (Chairs’  Choice);  9,  Arp  (Arp  Beauty) 
10,  Barnard;  ii,  Late  Crawford;  12,  13,  Belle  (Belle  of  Georgia) 

14,  Gold  Drop;  15,  16,  Salway;  17,  WaddeU 


Plate  VI 
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PLATE  VII.  GLANDS  OF  DIFFERENT  VARIETIES 

I,  Chairs  (Chairs’  Choice);  2,  Barnard;  3,  4,  Early  Crawford;  5,  Daniel  Boone 
6,  Champion;  7,  Champion  (single  gland  enlarged);  8,  9,  Dewey;  10,  ii,  Niagara; 
12,  Daniel  Boone 

13,  14,  Oldmixon  Free;  15,  Bernice;  16,  17,  Crosby;  18,  19,  Carman 
20,  21,  Fitzgerald;  22,  23,  Elberta;  24,  25,  Humboldt;  26,  Reeves  (Reeves’  Favorite); 
27,  Maul  (Maul’s  Early);  28,  29,  Iron  Mountain 
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Plate  VII 


203 


PLATE  VIII.  GLANDS  OF  DIFFERENT  VARIETIES 
I,  2,  Greensboro;  3,  4,  Hiley  (Early  Belle) 

5,  Fitzgerald;  6,  7,  Fox  (Fox  Seedling);  8,  New  Prolific;  9,  Horton  (Horton’s  Rivers) 
10,  Gold  Drop;  ii,  Mayflower;  12,  Reeves  (Reeves’  Favorite);  13,  New  Prolific; 
14,  Chili  (Hills’  Chili) 

15,  Chili  (Hills’  Chili);  16,  17,  Globe;  18,  Mayflower;  19,  Slappey 
20,  Stocknell;  21,  22,  Susquehanna;  23,  Slappey 


\ 
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Plate  VIII 


PLATE  IX.  GLANDS  OF  DIFFERENT  VARIETIES 

1,2,  Stevens  (Stevens’  Rareripe);  3,  4,  Smock 
5,  6,  St.  John  (Yellow  St.John);  7,  Yellow  Swan 

8,  9,  Sneed;  10,  Triumph;  ii,  a  glandless  leaf,  showing  character  of  margin 
12,  Triumph;  13,  Waddell;  14,  Yellow  Swan;  15,  a  glandless  leaf,  showing  spines 
that  may  replace  the  glands  in  some  cases 
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Belle  (Belle  of  Georgia) 

Sources:  Teats  Bros.,  Williamson,  New  York;  H.  Lutts,  Youngstown,  New  York; 

New  York  Agricultural  Experiment  Station,  Geneva. 

Type  of  gland  found:  Reniform  (Plate  VI,  figs.  12  and  13). 

Carman 

Sources:  T.  H.  King,  Trumansburg,  New  York;  T.  H.  King,  jr.,  Trumansburg; 

H.  Lutts,  Youngstown,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva;  Missouri  State  Fruit  Experiment  Station,  Mountain 
Grove,  Missouri. 

Type  of  gland  found:  Reniform  (Plate  VII,  figs.  18  and  19). 

Type  of  gland  for  this  variety  given  as  reniform  by  Elliott  (1859)  and  by 
Starnes  (1898). 

Chili  (Hills’  Chili) 

Sources:  New  York  Agricultural  Experiment  Station,  Geneva;  Missouri  State 
Fruit  Experiment  Station,  Mountain  Grove,  Missouri. 

Type  of  gland  found:  Small  reniform  (Plate  VIII,  fig.  15). 

Source:  T.  H.  King,  jr.,  Trumansburg,  New  York. 

Type  of  gland  found:  Globose,  with  tendency  toward  reniform  (Plate  VIII, 

fig.  14). 

Type  of  gland  given  as  reniform  by  Starnes  (1898)  and  by  Thomas  (1903). 

Crosby 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva;  Missouri  State  Fruit  Experiment  Station,  Mountain 
Grove,  Missouri. 

Type  of  gland  found:  Reniform  (Plate  VII,  figs.  16  and  17). 

Globose  type  of  gland  given  for  this  variety  by  Starnes  (1898). 

Dewey 

Source:  H.  Lutts,  Youngstown,  New  York. 

Type  of  gland  found:  Reniform  (Plate  VII,  figs.  8  and  9). 

Starnes  (1898)  gives  the  reniform  type  of  gland  for  this  variety. 

Elberta 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  Teats  Bros.,  Williamson,  New  York; 

C.  H.  McClew,  Burt;  H.  Lutts,  Youngstown,  New  York;  F.  Phillips, 
Burt;  C.  Stout,  Burt;  New  York  Agricultural  Experiment  Station, 
Geneva;  Missouri  State  Experiment  Station,  Mountain  Grove,  Mis¬ 
souri;  Mr.  Rice,  Burt;  M.  Folger,  Burt;  Mr.  Sweigert,  Burt. 

Type  of  gland  found:  Reniform  (Plate  VII,  figs.  22  and  23). 

Price  (1896)  and  Thomas  (1903)  state  that  the  glands  of  this  variety  are 
globose,  while  Starnes  (1898)  gives  them  as  reniform. 

Gold  Drop 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  New  York  Agricultural 
Experiment  Station,  Geneva;  Mr.  Sweigert,  Burt,  New  York. 

Type  of  gland  found:  Reniform;  specimens  from  Mr.  Sweigert  were  large  reniform 

(Plate  VI,  fig.  14,  and  Plate  VIII,  fig.  10). 

Bindley  (1831)  states  that  the  glands  of  this  variety  are  reniform. 

Greensboro 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  H.  Lutts,  Youngstown, 
New  York. 

Type  of  gland  found:  Reniform  (Plate  VIII,  figs,  i  and  2). 

Type  of  gland  given  as  reniform  by  Starnes  (1898). 

Hiley  (Early  Belle) 

Sources:  H.  Lutts,  Youngstown,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva,  New  York. 

Type  of  gland  found:  Reniform  (Plate  VIII,  figs.  3  and  4). 

Type  of  gland  given  as  reniform  by  Starnes  (1898).  , 

Horton  (Horton’s  Rivers) 

Source:  T.  H.  King,  jr.,  Trumansburg,  New  York. 

Type  of  gland  found:  Mixed. 

Source:  New  York  Agricultural  Experiment  Station,  Geneva. 

Type  of  gland  found:  Reniform  (Plate  VIII,  fig.  9). 

Source:  Missouri  State  Fruit  Experiment  Station,  Mountain  Grpve,  Missouri. 
Type  of  gland  found:  Small  reniform. 
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Iron  Mountain 

Sources:  T.  H.  King,  Trumansburg,  New  York;  T.  H.  King,  jr.,  Trumansburg. 
Type  of  gland  found:  Reniform  (Plate  VII,  fig.  28). 

Source:  New  York  Agricultural  Experiment  Station,  Geneva. 

Type  of  gland  found:  Globose  (Plate  VII,  fig.  29). 

Maul  (Maul’s  Early) 

Source:  H.  Lutts,  Youngstown,  New  York. 

Type  of  gland  found:  Reniform  (Plate  VII,  fig.  27). 
vSlappey 

Sources:  H.  Lutts,  Youngstown,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva. 

Type  of  gland  found:  Reniform  (Plate  VIII,  figs.  19  and  23). 

Smock 

Sources:  Teats  Bros.,  Williamson,  New  York;  T.  H.  King,  Trumansburg,  New 
York;  T.  K.  King,  jr.,  Trumansburg;  C.  H.  McClew,  Burt,  New  York; 
H.  Lutts,  Youngstown,  New  York;  F.  Phillips,  Burt;  New  York 
Agricultural  Experiment  Station,  Geneva;  Missouri  State  Fruit 
Experiment  Station,  Mountain  Grove,  Missouri;  Mr.  Rice,  Burt; 
M.  Folger,  Burt. 

Type  of  gland  found:  Reniform;  specimens  from  Missouri  station  and  from  Mr. 

Rice  were  small  reniform  (Plate  IX,  figs.  3  and  4). 
Type  of  gland  given  as  reniform  by  Elliott  (1859),  Fulton  (1870),  Downing 
(1876),  Mas  in  Le  Verger,  vol.  7,  Starnes  (1898),  and  Thomas  (1903). 
Susquehanna 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  New  York  Agricultural 
Experiment  Station,  Geneva. 

Type  of  gland  found:  Reniform  (Plate  VIII,  figs.  21  and  22). 

Type  of  gland  given  as  reniform  by  Elliott  (1859),  Mas  in  Le  Verger,  vol.  7, 
Starnes  (1898),  and  Thomas  (1903). 

Waddell 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  H.  Lutts,  Youngstown, 
New  York;  New  York  Agricultural  Experiment  Station,  Geneva; 
Missouri  State  Fruit  Experiment  Station,  Mountain  Grove,  Missouri. 
Type  of  gland  found:  Reniform;  specimens  from  Missouri  station  were  large 

reniform  (Plate  VI,  fig.  17,  and  Plate  IX,  fig.  13). 

Type  of  gland  given  as  reniform  by  Starnes  (1898). 

Yellow  Swan 

Sources:  H.  Lutts,  Youngstown,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva. 

Type  of  gland  found:  Reniform  (Plate  IX,  figs.  7  and  14). 


VARIETIES  HAVING  GLOBOSE  GLANDS 


Beers  Late 

Source:  H.  Lutts,  Youngstown,  New  York. 

Type  of  gland  found:  Typically  globose  (Plate  VI,  figs.  6  and  7). 

Price  (1896)  states  that  this  variety  has  reniform  glands. 

Chairs  (Chairs’  Choice) 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  C.  H.  McClew,  Burt;  H.  Lutts,  Youngs¬ 
town,  New  York;  F.  Phillips,  Burt;  Missouri  State  Fruit  Experiment 
Station,  Mountain  Grove,  Missouri;  M.  Folger,  Burt;  Mr.  Sweigert, 
Burt. 

Type  of  gland  found:  Globose;  specimens  from  Missouri  station  showed  tendency 

toward  reniform  (Plate  VI,  fig.  8,  and  Plate  VII,  fig.  i). 


Champion 

Sources:  T.  H.  King,  Trumansburg,  New  York;  New  York  Agricultural  Experi¬ 
ment  Station,  Geneva;  Missouri  State  Fruit  Experiment  Station, 
Mountain  Grove,  Missouri;  Mr.  Rice,  Burt,  New  York. 

Type  of  gland  found:  Globose  in  all  cases  except  specimens  from  Missouri  station, 

which  were  found  to  be  mixed  —  small  reniform  and 
globose  (Plate  VII,  figs.  6  and  7). 

Thomas  (1903)  gives  the  glands  of  this  variety  as  globose,  as  does  also  Starnes 
(1898). 
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Daniel  Boone 

Sources:  T.  H.  King,  Trumansburg,  New  York;  New  York  Agricultural  Experi¬ 
ment  Station,  Geneva. 

Type  of  gland  found:  Globose  (Plate  VII,  figs.  5  and  12). 

Early  Crawford 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  C.  H.  McClew,  Burt;  F.  Phillips,  Burt; 

C.  Stout,  Burt;  New  York  Agricultural  Experiment  Station,  Geneva; 
Mr.  Sweigert,  Burt. 

Type  of  gland  found:  Globose  (Plate  VII,  fig.  4). 

Globose  type  of  gland  given  for  this  variety  by  Manning  (1847-48),  Cole 

(1849),  Elliott  (1859),  Fulton  (1870),  Downing  (1876), 
Mas  in  Le  Verger,  vol.  7,  Starnes  (1898),  and  Thomas 

(1903)- 

Fitzgerald 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  H.  Lutts,  Youngstown, 
New  York;  F.  Phillips,  Burt,  New  York;  New  York  Agricultural 
Experiment  Station,  Geneva;  Missouri  State  Fruit  Experiment 
Station,  Mountain  Grove,  Missouri. 

Type  of  gland  found:  Globose  (Plate  VII,  figs.  20  and  21). 

Fox  (Fox  Seedling) 

Sources:  T.  H.  King,  Trumansburg,  New  York;  New  York  Agricultural  Experi¬ 
ment  Station,  Geneva. 

Type  of  gland  found:  Globose  (Plate  VIII,  figs.  6  and  7). 

Type  of  gland  given  for  this  variety  as  globose  by  Elliott  (1859),  Downing 
(1876),  and  Thomas  (1903). 

Globe 

Sources:  H.  Lutts,  Youngstown,  New  York;  Missouri  State  Fruit  Experiment 
Station,  Mountain  Grove,  Missouri. 

Type  of  gland  found:  Globose  (Plate  VIII,  figs.  16  and  17). 

Starnes  (1898)  states  that  the  glands  of  this  variety  are  globose  and  small. 
Late  Crawford 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  C.  H.  McClew,  Burt;  H.  Lutts,  Youngs¬ 
town,  New  York;  M.  Folger,  Burt;  Mr.  Sweigert,  Burt. 

Type  of  gland  found:  Globose;  specimens  from  Mr.  van  Dorn  were  found  slightly 

variable  (Plate  VI,  fig.  ii). 

Globose  type  of  gland  given  for  this  variety  by  the  same  authorities  as  are 
listed  under  Early  Crawford. 

Mayflower 

Sources:  Teats  Bros.,  Williamson,  New  York;  H.  Lutts,  Youngstown,  New  York. 
Type  of  gland  found:  Globose  (Plate  VIII,  fig.  ii). 

Source:  New  York  Agricultural  Experiment  Station,  Geneva. 

Type  of  gland  found:  Small  reniform  (Plate  VIII,  fig.  18). 

New  Prolific 

Sources:  H.  Lutts,  Youngstown,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva. 

Type  of  gland  found;  Globose  (Plate  VIII,  fig.  8). 

Type  of  gland  given  as  globose  by  Starnes  (1898). 

Niagara 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  Teats  Bros.,  Williamson,  New  York; 

F.  Phillips,  Burt;  New  York  Agricultural  Experiment  Station,  Geneva; 
Mr.  Rice,  Burt;  Mr.  Sweigert,  Burt. 

Type  of  gland  found:  Globose  (Plate  VII,  figs.  10  and  ii). 

Oldmixon  Free 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  New  York  Agricultural 
Experiment  Station,  Geneva;  Missouri  State  Fruit  Experiment 
Station,  Mountain  Grove,  Missouri. 

Type  of  gland  found:  Globose  (Plate  VII,  figs.  13  and  14). 

Type  of  gland  given  as  globose  by  Cole  (1849),  Elliott  (1859),  Fulton  (1870), 
Downing  (1876),  Price  (1896),  Starnes  (1898),  and  Thomas  (1903). 
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Reeves  (Reeves’  Favorite) 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  H.  Lutts,  Youngstown, 
New  York;  New  York  Agricultural  Experiment  Station,  Geneva; 
Missouri  State  Fruit  Experiment  Station,  Mountain  Grove,  Missouri. 
Type  of  gland  found:  Globose  (Plate  VII,  fig.  26,  and  Plate  VIII,  fig.  12). 

Type  of  gland  given  as  globose  by  Elliott  (1859),  by  Fulton  (1870),  by 
Downing  (1876),  by  Starnes  (1898),  in  The  Peach  in  Kansas  (Anonymous, 
1900),  and  by  Thomas  (1903). 

St.  John  (Yellow  St.  John) 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  Teats  Bros.,  Williamson,  New  York; 

C.  H.  McClew,  Burt;  H.  Lutts,  Youngstown,  New  York;  F.  Phillips, 
Burt;  New  York  Agricultural  Experiment  Station,  Geneva;  Mr.  Rice, 
Burt;  M.  Folger,  Burt;  Mr.  Sweigert,  Burt. 

Type  of  gland  found:  Globose  (Plate  IX,  figs.  5  and  6). 

Type  of  gland  given  as  globose  by  Starnes  (1898)  and  by  Thomas  (1903). 

Stocknell 

Source:  C.  Stout,  Burt,  New  York 

Type  of  gland  found:  Globose  (Plate  VIII,  fig.  20). 

Surprise 

Sources:  Mr.  van  Dorn,  Burt,  New  York;  C.  H.  McClew,  Burt;  New  York 
Agricultural  Experiment  Station,  Geneva;  Mr.  Stout,  Burt. 

Type  of  gland  found:  Globose. 

Type  of  gland  given  as  globose  by  Price  (1896). 

VARIETIES  HAVING  INDISTINCTIVE  GLANDS 

Barnard 

Source:  T.  H.  King,  Trumansburg,  New  York. 

Type  of  gland  found:  Globose,  but  very  strongly  inclined  toward  reniform,  in 
some  cases  having  the  distinct  reniform  type  (Plate  VI,  fig.  10). 
Sources:  New  York  Agricultural  Experiment  Station,  Geneva,  New  York;  Missouri 
State  Fruit  Experiment  Station,  Mountain  Grove,  Missouri. 

Type  of  gland  found:  Small  reniform  (Plate  VII,  fig.  2). 

Type  of  gland  given  as  globose  by  Thomas  (1903)  and  as  reniform  by  Price 
(1896).. 

Sal  way 

Sources:  T.  H.  King,  Trumansburg,  New  York;  T.  H.  King,  jr.,  Trumansburg; 

New  York  Agricultural  Experiment  Station,  Geneva;  Missouri  State 
Fruit  Experiment  Station,  Mountain  Grove,  Missouri. 

Type  of  gland  found  Reniform  (Plate  VI,  figs.  15  and  16). 

Type  of  gland  given  as  globose  by  Thomas  (1903),  and  as  reniform  in  The 
Peach  in  Kansas  (Anonymous,  1900)  and  by  Starnes  (1898). 

Sneed 

Sources:  T.  H.  King,  jr.,  Trumansburg,  New  York;  H.  Lutts,  Youngstown, 
New  York. 

Type  of  gland  found:  Mixed  —  reniform,  globose  (Plate  IX,  fig.  8). 

Source:  Missouri  State  Fruit  Experiment  Station,  Mountain  Grove,  Missouri. 
Type  of  gland  found:  Small  reniform  (Plate  IX,  fig.  9). 

Type  of  gland  given  as  reniform  by  Starnes  (1898). 

Stevens  (Stevens’  Rareripe) 

Sources:  T.  H.  King,  Trumansburg,  New  York;  T.  H.  King,  jr.,  Trumansburg. 
Type  of  gland  found:  Irregular  and  variable  reniform  (Plate  IX,  fig.  i). 

Source:  New  York  Agricultural  Experiment  Station,  Geneva. 

Type  of  gland  found:  Globose  (Plate  IX,  fig.  2). 

Thomas  (1903)  states  that  in  this  variety  the  gland  is  entirely  lacking. 

Triumph 

Sources:  C.  H.  McClew,  Burt,  New  York;  New  York  Agricultural  Experiment 
Station,  Geneva;  Mr.  Rice,  Burt;  Mr.  Sweigert,  Burt. 

Type  of  gland  found:  Globose  (Plate  IX,  figs.  10  and  12). 

Type  of  gland  given  as  reniform  by  Thomas  (1903)  and  as  globose  by  Starnes 
(1898). 
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VARIETIES  FROM  NEW  YORK  AND  MISSOURI  EXPERIMENT  STATIONS 

The  following  varieties  are  from  the  New  York  Agricultural  Experi¬ 
ment  Station  at  Geneva,  and  the  Missouri  State  Fruit  Experiment 
Station  at  Mountain  Grove,  Missouri.  Those  from  the  Missouri 
station  are  marked  with  an  asterisk.  As  previously  stated,  the  trees 
of  all  the  varieties  from  Geneva  have  not  yet  borne  fruit,  and  too  much 
dependence  cannot  be  placed  on  the  glands  found  on  these  leaves.  The 
specimens  from  the  M^issouri  station,  however,  are  from  bearing  trees. 

The  numbers  in  the  last  column  given  with  some  of  the  varieties  refer 
to  the  publications  with  corresponding  numbers  in  the  bibliography, 
page  220.  The  words  globose  and  renijorm  indicate  that  according  to  the 
authorities  listed  thereafter  such  glands  occur  on  the  leaves  of  that  variety. 

Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orch.\rds,  Having  Reniform 
Glands 


Variety 


Type  of  gland  found 


Type  of  gland  given 
in  references 


Albright  Cling . 

*Alton  (Minnie) . 

Small  reniform  (see  Bernice, 
page  218) 

Reniform . 

Amelia . 

Argyll  Elberta . 

Augbert . 

Small  reniform  (see  Bernice) 
Reniform  (see  Elberta,  page 

208) . 

Reniform . 

Banner . 

Small  reniform . 

*  Barber. : . 

Reniform . 

*Barnes . 

Reniform . 

Beach . 

Small  reniform . 

Ben  Jean . 

Reniform . 

Bequette  Cling . 

Reniform . 

*Bequette  Free . 

Reniform . 

Blood  Cling . 

Reniform  (see  Smock,  page 

Blood  Leaved . 

)  •  ; . 

Small  reniform . 

*  Bokhara . 

Reniform  (see  Bernice) .... 

^Bonanza . 

Reniform  (see  Bernice) .... 

*  Briggs . 

Reniform . 

Bronson . 

Reniform  (see  Bern  ire) 

*Burke . 

Small  reniform . 

Butler  Late . 

Reniform . 

Capp . 

Reniform . 

Charlotte . 

Reniform . 

Chase  No.  i . 

Small  reniform . 

*Cherokee . 

Reniform . 

*Chilow . 

Reniform . 

Chilow  Cling . 

Small  reniform . 

*  Chinese  Cling . 

Reniform . . . 

Chinese  Free . 

Reniform . 

Clarissa . 

Reniform . 

Clifton  Park . 

Reniform . 

*Columbia . 

Reniform . 

Reniform  (4,  14,  15,  26) 


Reniform  (17) 
Reniform  (2,  4,  7,  27) 
Reniform  (26) 


Ren^orm  (4,  7,  17,  26,  27) 
Reniform  (26) 

Reniform  (4,  7,  13,  17) 
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Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Reniform 
Glands  {continued) 


Variety 


Connecticut . 

Connecticut  Southern 

Early . 

Dan  Meteors . 

*  Denton . 

*  Dewey . 

Downton . 


Type  of  gland  found 


Reniform . 

Reniform . 

Large  reniform  (see  Amelia- 

berta,  page  189) . 

Reniform  (See  Hiley) . 

Small  reniform . 

Reniform . 


Dulce . 

Early  Beauty. 
Early  Elberta 

Early  Free .  .  . 
Early  Heath. . 
Easton  Cling . 

♦Ede . 

Elberta  Cling, 

Ellison . 

Elruge . 


Reniform . 

Small  reniform . 

Reniform  (see  Elberta, 

page  208) . 

Small  reniform . 

Large  reniform . 

Small  reniform . 

Small  reniform  (see  Bernice) 
Reniform  (see  Elberta, 

page  208) . 

Reniform . 

Reniform . 


*Emma . 

*Engle . 

*  Eureka . 

Everbearing . 

Floss . 

Ford  Late . 

Geary . 

*  Golden  Gate . 

♦Gold  Medal . 

Governor  Hogg .  . 
Graves  No.  3 .  . .  . 
Graves  No.  4.  . .  . 

Greensboro . 

Hardwicke . 

♦Heath . 

♦Heath  Free . 

Hiley . 

Hill’s  Home  Chief 

♦Hobbs’  Late . 

Honest  John . 

Hoover’s  Heath. . 

♦Hughes . 

Hyslop  Cling .... 

Illinois . 

Indian  Cling . 

Jackson . 

♦Jaques . 

Jennings . 

Kalamazoo . 

Kentucky . 

Kimmel  October. 


Reniform . 

Small  reniform 
Large  reniform 

Reniform . 

Reniform . 

Small  reniform 
Small  reniform 
Small  reniform 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Small  reniform 
Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Small  reniform 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 

Reniform . 


Type  of  gland  given 
in  references 


Reniform  (26) 


•Reniform  (26) 

Reniform  (2,  14,  27),  glo¬ 
bose  (12) 


Reniform  (i,  2,  3,  12,  14, 
23.  27) 

Reniform  (15,  26) 


Reniform  (26) 
Reniform  (17) 


Reniform  (26) 

Reniform  (i,  7,  8,  15,  26, 
27),  mixed  (i,  3,  14) 
Reniform  (15) 


Reniform  (4,  7,  27) 
Reniform  (26) 
Reniform  (4,  7) 
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Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Reniform 
Glands  (continued) 


Variety 

Type  of  gland  found 

Type  of  gland  given 
in  references 

*Krummel . 

Large  reniform . 

Lambden . 

Reniform . 

Lamont . 

Large  reniform  (see  Amelia- 

*Levy  (Henrietta) . 

berta,  page  189) . 

Reniform . 

Globose  (15),  reniform  (17, 
26) 

Lewis . 

Reniform . 

Lola . 

Reniform . 

Reniform  (17,  26) 

Lord  Napier . 

Reniform . 

*  Loren tz . 

Reniform . . . 

Reniform  (26) 

Reniform  (4) 

Louise . 

Reniform . 

McKay  Late . 

Small  reniform . 

*  Madison  County  Mam¬ 
moth  . 

Reniform . 

*  Mamie  Ross . 

Reniform . 

Reniform  (17,  26) 

Mammoth  Heath . 

Large  reniform . 

Mammoth  Heath  Cling ,  . 

Reniform . 

Margella . 

Small  reniform . 

*  Marshall . 

Small  reniform . 

Martin’s  September . 

Small  reniform . 

*  Mathews . 

(Globose  (New  York  station) 
(Reniform  (Missouri  station) 

Reniform  (26) 

Maul  (Maul’s  Early) .... 

Reniform . 

May  Lee . 

Reniform . 

Mella . 

Reniform . 

Mikado . 

Large  reniform . 

Miller . 

Small  reniform . 

Morris  White . 

Reniform . 

Reniform  (7,  8,  13,  14,  17, 
27) 

Nelson  No.  i . 

Reniform . 

Newcomer . 

Reniform . 

Newton . 

Large  reniform . 

*  October  Free . 

Reniform . 

Onderdonk . 

Reniform . 

Reniform  (17) 

Opulent . 

Reniform .  ... 

Oriole . 

Small  reniform  .  ... 

Reniform  (17) 

♦Oritz . 

Reniform . 

Orton . 

Reniform . 

0.  Z.  Cling . 

Reniform . 

Pearce  Yellow . 

Small  reniform . 

Peento . 

Small  reniform . 

Perfection . 

Small  reniform . 

Phillip  Horton . 

Reniform . 

Pratt . 

Small  reniform . 

*  Raisin  Cling . . . 

Small  reniform . 

*Ray . 

j  Globose  (New  York  station) 
(Reniform  (Missouri  station) 

Reniform  (4) 

Red  Bird . 

Reniform . 

Red  Roman . 

Small  reniform . 

Reniform  (12,  27) 

*Ringold . 

Reniform . 

*  Rivers . 

Reniform . 

Reniform  (4) 

Reniform  (14) 

Rivers  Orange . 

R.  S.  Stevens . 

Large  reniform . 

Reniform . 

Ruding’s  Late  Frea . 

Small  reniform . 
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Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Reniform 
Glands  {continued) 


Variety 


Type  of  gland  found 


Russell .  .  .  .  . 

Snowball  Cling 


Reniform 

Reniform 


Snow’s  Orange. . . 

Stan  wick . 

Steadle . 

Stearns . 

Stevens . 

Strous  Early . 

*  Success . 

Sunrise  Cling .... 

Switzerland . 

*Sylphide . 

*Taylor . 

Texas . 

Thebout . 

’•'Topaz . 

Tornado . 

’•'Tornado  Yellow. . 

Victoria . 

Waterloo . 

Weaver . 

Wellington . 

Wheeler . 

Whitf ord  Y ellow . 

Wiard . 

Wilkins . _.  .  . 

Wilklow  Seedling . 

Williams . 

Williams  Favorite 
Wimson  Free.  .  .  . 

Wonderful . 

Wooley . 

*Worth . 

York  Pearl . 


Reniform . . 

Large  reniform . . 

Small  reniform . . 

Small  reniform . . 

Reniform . . 

Reniform . 

Reniform  (see  Hiley) 

Reniform . 

Reniform . . 

Reniform . 

Reniform . 

Reniform . 

Reniform . . 

Reniform . 

Reniform . . 

Reniform . 

Reniform . 

Reniform . 

Large  reniform . 

Reniform . .  .  .  , 

Small  reniform . 

Small  reniform . 

Reniform . 

Reniform. . . 

Reniform . 

Small  reniform . 

Large  reniform . 

Reniform . 

Small  reniform . 

Large  reniform . 

Reniform . 

Reniform . 


Type  of  gland  given 
in  references 


Reniform  (4,  14,  26,  27), 
globose  (8) 

Reniform  (3,  14) 


Reniform  (17,  26) 
Reniform  (16) 
Reniform  (17,  26) 


Reniform  (14,  17) 


Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Globose 
Glands 


Variety 

Type  of  gland  found 

Type  of  gland  given 
in  references 

Alexander . 

Globose . 

Globose  (4,  15,  17,  26,  27) 

Arkansas . 

Globose . 

Athens . 

Globose . 

*  Bishop . 

Globose . 

Reniform  (17) 

Brandywine . 

Globose . 

’•'Brett.".  .  . . 

Globose . 

Globose  (17) 

Brush . 

Globose . 

Cambrian . 

Globose . 

. 
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Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Globose 
Glands  {continued) 


Variety- 


Chase  Early  Free . 

Christina . 

*Cobler . 

*Conkling . 

*Cooledge . 

Delaware . 

*Diamond . 

Doctor  Burton . 

Double  Crop . 

Early  Hale . 

Edgemont  Beauty . 

*Eldred . 

*Floyd . 

Ford’s  Choice . 

Foster . 

*Frances . 

Frederica . 

G.  A.  Cling . 

Garland . 

Garrison  Late  Yellow. .  .  . 
George  IV . 

*Gold  Dust . 

*Gold  Mine . 

*Gordon . 

Graves . 

Graves  No.  2 . 

Gregder . 

Guinn . 

*Hobson . 

Holden . 

Holland  Cling . 

Hyatt . 

Hynds  Yellow . 

Hynes . 

Ingold . 

Klondike . 

Knowles  Hybrid . 

Lafayette . 

Large  York . 

Late  Melting . 

Lodge . 

Lord  Palmerston . 

*McCollister . 

*Magnum  Bonum . 

Markham . 

Massey  Yellow . 

Millhisa . 

Milton . 

Miner’s  Wonder . 

*Moore  Favorite . 

*  Mountain  Rose . 


Type  of  gland  found 


Globose . 

Globose . 

Globose . 

Large  globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

j  Reniform.  (New  York  station) 
\  Globose  (Missouri  station) 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . . . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose . 

Globose  (see  Humboldt,  page 
218) 

Globose . 

Globose . 

Globose . 


Type  of  gland  given 
in  references 


Globose  (17) 

Globose  (17) 
Globose  (4,  27) 

Globose  (26) 


Globose  (4,  8,  14,  17) 
Globose  (17) 


Globose  (17,  27) 


Globose  (i,  2,  4,  7,  12,  13, 
17,  27) 


Globose  (26) 


Globose  (17) 
Globose  (14,  26) 


Globose  (4,  27) 
Globose  (7) 

Globose  (4) 


Globose  (2,  8,  15) 

Glandless  (27),  globose  (15, 
17,  26) 
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Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Globose 
Glands  {continued) 


Variety 

< 

Type  of  gland  found 

Newling  Cling . 

Globose . 

Northboro . 

Globose . 

Orleans . 

Globose . 

Ostrander  Late . 

Globose . 

*Ozark  Queen . 

Globose . 

Parsons’  Early . 

Globose . 

Parsons’  Late . 

Globose . 

Patten . 

Globose . 

Patterson . 

Globose . 

Pearson . 

Globose . 

*  Perry’s  Red  Cling . 

Globose . 

Poole  Favorite . 

Globose . 

Potter . 

Globose . 

*  Queen . 

Globose . 

Red  Cheek . 

Globose . 

*Reeves’  Yellow . 

Globose . 

Relyea . 

vSmall  globose . 

*Revnolds . 

Globose . 

Schumaker . 

Globose . 

*  Scott  Nonpareil . 

Globose . 

Shipley  Late  Red . 

Globose . 

Spencer . 

Globose . 

Stewart . 

Globose . 

*  Stump . 

Globose . 

Surpasse . 

Globose . 

Taylor . 

Globose . 

Tornado  White . 

Globose . 

Troth . 

Globose . 

Uneeda  Cling . 

Globose . 

Unknown . 

Globose . 

*  Walker . 

Globose . 

Washington . 

Globose . , .  . 

Willard  . 

Globose . 

♦Willett . 

Globose . 

W.  M.  Lvnns . 

Globose . 

World’s  Fair . 

Globose . 

Type  of  gland  given 
in  references 


Globose  (2,  4,  7,  8,  13,  27) 


Globose  (27) 

Globose  (4,  8,  26,  27) 

Globose  (27) 

Globose  (4,  7,  13,  14,  27) 


Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Glandless 
Leaves 


Variety 

Type  of  gland  found 

Type  of  gland  given 
in  references 

Bailey . 

Glandless . 

Glandless  (2,  4,  7,  8,  14,  27) 
Glandless  (2,  3,  12,  14,  23, 
27),  globose  (i) 

Briggs . 

Early  York . 

Glandless  (rarely  a  globose 

gland) . 

Globose . 

Hunt  Tawny . 

Glandless . 

Illinois . 

Glandless . . . 

Tennessee  Everbearing. . . 

Glandless . 
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Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Glandless 
Leaves  {continued) 


Variety 

Type  of  gland  found 

Type  of  gland  given 
in  references 

Tillotson . 

Glandless . 

Glandless  (2,  4,  7,  17,  26,  27) 
Glandless  or  globose  (26) 

Worrell . 

Glandless . 

Wright . 

Glandless . 

Varieties  from  the  New  York  Agricultural  Experiment  Station  and  the 
Missouri  State  Fruit  Experiment  Station  Orchards,  Having  Indistinctive 
Glands 


Variety 

Type  of  gland  found 

Beatrice . 

Small  reniform . 

*Bernice . 

Small  reniform  (Plate  VII,  fig. 
is) . 

Boston . 

Reniform . 

*Bray  Rareripe . 

I  Globose  (New  York  station) 

*  Reniform  (Missouri  station) 
Globose . 

^  om  0  -n 

*Crothers . 

\  Globose  (New  York  station) 

1  Reniform  (Missouri  station) 

Mixed  —  mostlv  reniform . 

Small  reniform . 

Dunn . 

*Early  Michigan . 

Early  Newington. .  . . 

*  Family  Favorite .... 
Hudson . 

Glandless . 

Globose . 

Mixed  —  mostly  globose . 

Mixed  (PI.  VII,  figs.  24,  25) . 

j  Reniform*  (New  York  station) 

*  Globose  (Missouri  station) 
Globose . 

Humboldt . 

*  Jennie  Worthing.  .  .  . 

Reniform . 

*  Lemon  Free . 

(  Reniform  (New  York  station) 

'  Globose  (Missouri  station) 

Reniform . 

MeTntosh . 

Miller . 

Reniform . 

*01dmixon  Cling . 

Globose . . 

*  Orange  Cling . 

(  Glandless  (New  York  station) 

^  Small  reniform  (Missouri  station) 

( Reniform  (see  Crosby,  page  208), 
j  (New  York  station) 

Globose  (Missouri  station) 
Globose . 

*Sea  Eagle . 

X  XiU.1  UCl  . . 

*  Wager . 

(  Globose  (New  York  station) 

<  Reniform  (Missouri  station) 
Globose . 

Ward . 

Wheatland . 

Small  reniform . 

*  Yellow  Rareripe . 

j  Globose  (New  York  station) 

'  Reniform  (Missouri  station) 

Type  of  gland  given 
in  references 


Reniform  (4),  globose  (15, 17) 
Globose  (26) 

Reniform  (27),  globose  (i, 

2,  3) 


Reniform  (17) 


Globose  (26) 

Glandless  (12,  23,  27),  glo¬ 
bose  (4),  reniform  (2,  7) 
Reniform  (17) 


Globose  (2,  4,  14,  27),  gland¬ 
less  (7) 

Globose  (17) 


Globose  (26) 

Globose  (26) 

Globose  (2,  8,  13,  17,  26), 
glandless  (4) 

Glandless  (4,  7,  27),  reni¬ 
form  (17,  26) 

Renifomi  (17) 

Globose  (26),  reniform  (17) 


Globose  (8,  27),  reniform  (4, 

14) 

Reniform  (15),  globose  (17, 
26) 

Globose  (4,  8,  14,  27), 

reniform  (7) 
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SUMMARY 

Since  the  early  part  of  the  nineteenth  century  the  leaf  glands  have  been 
used  by  all  of  the  systematists  in  the  classification  of  peaches  and  nectarines. 
Recently  some  doubt  has  arisen  as  to  the  advisability  of  using  them 

in  classification,  because  of  their  variability, 

% 

In  a  large  number  of  cases  the  glands  are  stable  and  can  be  safely  used 
to  aid  in  the  identification  of  certain  varieties.  There  are  also  varieties 
in  which  the  glands  are  exceptionally  unstable,  being  on  the  border  line 
between  the  two  types  —  reniform  and  globose  —  and  having  what  might 
be  termed  mixed  glands.  These  mixed  glands  are  of  two  kinds:  one 
in  which  the  majority  of  the  glands  are  reniform,  with  some  globose 
intermingled;  the  other  in  which  the  globose  form  predominates.  It  would 
be  quite  possible,  as  Carriere  (1867)  suggests,  to  distinguish  a  third 
type  of  glands  —  the  mixed  type. 

It  is  important  that  leaves  should  be  chosen  from  healthy  branches  on 
bearing  trees.  It  is  also  best  to  obtain  a  large  number  of  leaves  or  to 
examine  the  tree  carefully  before  making  the  final  selection  of  leaves. 
Mature  leaves  are  best  because  their  glands  are  full-sized  and  correctly 
shaped,  while  on  young  leaves  the  form  of  the  glands  is  usually  obscure. 
This  is  particularly  true  of  the  reniform  glands.  On  the  other  hand, 
old,  partly  decayed,  globose  glands  frequently  have  much  the  appearance 
of  reniform  glands. 

The  structure  of  the  glands  shows  that  they  are  true  glands,  having 
an  upper  layer  of  long,  rectangular,  secretory  cells  that  produce  a  sweet 
substance,  the  function  of  which  is  not  apparent.  After  the  glands  have 
ceased  secreting  they  begin  to  decay,  becoming  brown  on  the  upper  surface 
and  slowly  disappearing  until  almost  nothing  is  left.  This  decaying  is 
a  very  complicated  process,  being  preceded  in  every  case  by  a  suberiza- 
tion  and  thickening  of  the  cell  walls. 

The  spines  of  the  leaf  are  very  similar  to  the  glands  in  structure,  having 
the  same  upper  layer  of  long  cells,  but  with  much  more  heavily  cutinized 
walls.  A  study  of  the  transitional  forms  indicates  that  the  glands  are 
merely  modified  leaf  spines. 

The  leaves  with  reniform  glands  are  apparently  the  highest  type  and  the 
glandless  leaves  the  lowest,  with  the  transition  through  the  globose  type. 
In  support  of  this  view  is  the  fact  that  whenever  typically  glandless 
leaves  become  possessed  of  glands  they  are  always  of  the  globose  type. 

The  serrations  of  the  glandless  leaves  are  very  strikingly  different 
from  those  on  a  leaf  with  glands.  The  former  leaves  are  deeply  and 
doubly  serrate,  while  the  margins  of  the  latter  are  always  single  and 
crenate.  Almost  invariably,  when  glands  develop  on  a  normally  gland- 
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less  leaf,  the  serrations  are  transformed  to  crenations,  indicating  that 
there  is  a  very  close  correlation  between  the  glands  and  the  crenations 
on  the  edges  of  the  leaves. 
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WOODLOT  CONDITIONS  IN  BROOME  COUNTY, 

NEW  YORK 

F.  B.  Moody  and  John  Bentley,  Jr. 

INTRODUCTION 

Two  or  three  generations  ago  the  forests  of  Broome  County  represented 
a  very  important  part  of  the  natural  resources  of  the  county,  and  lumbering 
was  for  many  years  one  of  the  leading  industries  in  some  sections. 
Thousands  of  logs  were  every  year  rafted  down  the  Susquehanna  and 
Delaware  Rivers,  and  sawmills  were  busy  supplying  the  local  demands 
for  lumber.  To-day  the  forests  have  largely  disappeared,  and  on  the 
rougher  hillsides  a  second  growth  is  now  springing  up  wherever  the  farmers 
have  found  agriculture  unprofitable.  From  a  distance  these  hillsides 
appear  to  be  covered  with  a  good  forest  growth,  but  when  they  are  examined 
at  close  range  they  are  often  found  to  be  composed  of  saplings  and  poles 
of  rather  inferior  species  of  trees.  Large,  merchantable  trees  of  valuable 
species  are  lacking,  and  it  will  be  some  time  before  the  remaining  woodlots 
can  be  brought  into  productive  condition. 

During  the  month  of  July,  1914,  a  survey  of  woodlot  conditions  in  the 
county  was  conducted,  with  two  objects  in  view:  (i)  to  find  out  the 
present  condition  of  woodlots  and  other  bodies  of  timber;  (2)  to  suggest 
methods  of  treatment  whereby  these  conditions  can  be  improved  and  the 
woodlots  be  made  to  yield  a  regular  income  to  their  owners.  The  result 
of  this  survey  is  here  presented. 

The  increasing  scarcity  of  wood  and  the  rising  values  of  lumber  make 
it  advisable  for  every  woodlot  owner  to  regard  his  timber,  not  as  an  incum¬ 
brance,  but  rather  as  a  source  of  steady  income,  which  will  actually  be  the 
case  if  proper  methods  of  management  are  adopted.  It  is  earnestly  hoped 
that  the  owners  of  timberland  will  realize  the  advantages  to  be  derived 
by  cooperating  in  the  manufacturing  and  marketing  of  wood  products, 
and  it  is  suggested  that  some  organization  be  effected  for  the  purpose 
of  making  such  cooperation  possible. 

In  order  to  furnish  the  people  of  Broome  County  examples  of  applied 
forestry,  two  plots  have  been  selected  and  marked,  one  in  the  town  of 
Windsor  and  one  near  Binghamton,  in  each  of  which  the  owner  has  agreed 
to  make  certain  improvement  cuttings  and  allow  persons  interested  to 
inspect  the  work  being  carried  on  there.  The  demonstration  area  at 
Windsor  is  located  about  one  mile  south  of  Windsor,  on  the  property 
of  F.  L.  Goodenough.  The  stand  is  composed  of  beech,  maple,  hemlock, 
ash,  birch,  and  some  scattered  chestnut  and  red  oak.  It  is  typical  of 
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many  hundreds  of  acres  of  the  surrounding  woodland.  Few  of  the  trees 
are  more  than  twelve  inches  in  diameter,  and  when  the  demonstration 
work  was  begun  those  of  smaller  size,  ranging  from  two  to  four  inches 
in  diameter,  were  so  crowded  as  to  interfere  with  their  best  growth.  In 
order  to  make  the  conditions  of  growth  more  favorable,  42  per  cent  of  the 
smaller  trees  were  marked  for  removal.  As  a  result  the  remaining  trees 
of  this  size  (from  two  to  four  inches)  will  have  more  room  in  which  to  grow, 

and  they  will  eventually  become 
better  trees  and  more  than  make 
up  for  the  material  removed  in  the 
cutting.  As  the  trees  of  larger  size 
become  mature  and  are  removed, 
those  of  smaller  size,  which  are  at 
present  unmerchantable,  will  find 
favorable  conditions  for  rapid 
growth  and  in  a  short  time  will 
replace  those  that  have  been  cut. 
The  stand  before  thinning  is  shown 
in  figure  39. 

The  demonstration  area  near 
Binghamton  is  located  some  ten 
miles  from  the  city,  on  the  farm 
of  C.  O.  Chaseb  It  lies  on  the 
north  slope  of  a  high  hill  south  of 
the  Susquehanna  River,  on  land 
unsuited  for  agricultural  purposes. 
The  area  is  seventy  acres.  The 
trees  in  the  stand  are  of  fairly 
even  age,  and  consist  of  chestnut, 
white  oak,  red  oak,  chestnut  oak, 
hard  maple,  soft  maple,  white  ash, 
basswood,  and  poplar,  with  some 
white  pine  and  hemlock.  Ovdng 
to  the  presence  of  the  chestnut 
blight  the  first  cuttings  will  be  confined  to  chestnut  trees.  For  the 
remainder  of  the  stand  a  series  of  improvement  cuttings  will  be  made, 
to  remove  defective  trees  and  individuals  of  undesirable  species. 

TOPOGRAPHY  AND  SOIL 

With  the  exception  of  the  fiats  bordering  the  larger  rivers,  the  surface 
of  Broome  County  is  decidedly  uneven.  The  relative  elevations  range 

1  This  woodlot  is  situated  south  of  the  tracks  of  the  Delaware,  Lackawanna  &  Western  Railroad,  a  short 
distance  east  of  Vestal, 
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from  900  feet  in  the  southwest  to  over  2000  feet  in  the  southeast,  which 
indicates,  in  a  general  way,  the  heights  of  the  hills;  in  the  southern  and 
southeastern  parts  of  the  county,  the  slopes  are  often  steep  —  too  steep, 
in  fact,  for  successful  agriculture  —  and  such  slopes  are  at  present  wooded 
or  are  reverting  to  woodland.  The  northern  part  of  the  county,  including 
the  towns  of  Lisle,  Triangle,  Nanticoke,  Maine,  Barker,  and  Chenango, 
is  marked  by  hills  which,  while  not  often  steep,  are  fairly  rough,  and 
wooded  areas  are  therefore  frequent.  On  the  south  side  of  the  Susque¬ 
hanna  River,  and  in  the  towns  of  Windsor  and  Sanford,  the  proportion  of 
steep  hillsides  and  rough,  uneven  country  is  noticeably  greater,  even 
though  this  territory  is  closer  to  towns  and  cities,  is  traversed  by  railroads, 
and  therefore  is  more  accessible. 

Broome  County  is  traversed,  in  its  eastern  and  southern  parts,  by  the 
Susquehanna  River,  and  along  this  river  and  its  larger  tributaries  the  soils 
are  distinctly  better  than  elsewhere.  The  river  flats  are  generally  sandy 
loam  soils,  comparatively  free  from  large  stones;  and  the  fact  that  they 
are  easily  worked  and  are  so  close  to  good  transportation  facilities  makes 
this  section  of  the  county  extremely  valuable  for  the  production  of  agri¬ 
cultural  crops.  Such  land  should  be  devoted  to  agriculture,  and  the 
possibility  of  using  it  for  forestry  purposes  should  not  even  be  considered. 
There  is  plenty  of  rough  land  for  the  growth  of  forests  on  the  neighboring 
hills,  where  almost  without  exception  the  soils  are  more  or  less  stony 
or  gravelly.  Outcrops  of  stratified  rocks  are  not  uncommon  in  the  steep¬ 
sided  ravines,  and  the  upper  slopes  and  hilltops  are  frequently  char¬ 
acterized  by  a  thin,  poor,  stony  or  rocky  soil,  which  is  best  adapted  to 
pasture  or  forest.  In  many  instances  when  an  attempt  has  been  made 
to  use  such  lands  for  agricultural  crops,  failure  has  resulted,  and  the  land 
is  at  present  going  back  to  brush  or  woodland.  While  economic  condi¬ 
tions  are  likely  to  change,  it  should  be  remembered  that  certain  parts 
of  the  county  will  always  be  unfit  for  agriculture;  and  on  these  parts  it 
should  be  the  aim  to  maintain  a  good  forest  growth. 

DISTRIBUTION  OF  FOREST  AND  WOODLAND 

The  wooded  areas  of  Broome  County  are  found  in  greatest  abundance 
in  the  eastern  and  southern  parts  of  the  county,  notably  in  the  towns  of 
Vestal,  Windsor,  and  Sanford  and  in  the  southern  half  of  Binghamton. 
As  already  stated,  the  steep  hillsides  and  the  stony  or  rocky  hilltops  are 
generally  wooded,  but  there  are  numerous  exceptions  to  this  general  rule. 
Not  uncommonly  a  bald  hill  or  a  cleared  hillside  will  be  found  devoted  to 
pasture.  These  pastures,  however,  frequently  represent  an  incomplete 
utilization  of  the  ground,  because  parts  of  them  are  so  rocky,  or  support 
such  a  poor  growth  of  grass,  that  cattle  have  left  them  alone,  with  the 
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result  that  finally  weeds  and  brush  have  occupied  the  ground.  If  such 
patches  of  scrubb}^  growth  are  not  kept  cut  out  they  tend  to  spread, 
and  eventually  form  centers  from  which  tree  growth  progresses.  Many 
of  these  pastures  are  already  dotted  with  groups  of  trees,  and  the  tendency 
is  constantly  for  the  trees  to  regain  possession  of  the  ground  to  which 
they  are  really  entitled.  Where  the  tops  of  the  hills  are  not  too  steep 
for  a  mowing  machine  to  be  operated,  many  farmers  maintain  very  good 
hayfields  in  these  situations.  This  is  notably  the  case  in  the  central 
and  northern  parts  of  the  county. 

The  largest  unbroken  bodies  of  woodland  in  Broome  County  are  found 
in  its  extreme  southern  part,  along  the  Pennsylvania  line  and  in  the  towns 
of  Sanford  and  Windsor.  It  is  possible  to  find  occasional  bodies  of  timber 
covering  several  hundreds  of  acres  in  these  localities,  and,  although  there 
is  practically  no  virgin  timber  remaining,  some  regions  have  been  left 
unmolested  by  lumbermen  for  such  a  long  time  that  trees  of  large  size 
are  to  be  found.  The  largest  trees  are  generally  found  occupying  a  small 
area  which  proved  inaccessible  for  the  lumbermen  when  they  were 
exploiting  the  country  years  ago;  or,  rarely,  some  far-sighted  owner  has 
preserved  from  the  axe  and  the  saw  a  few  especially  choice  trees. 

Proximity  to  roads  or  to  railroads  has  had  less  influence  on  the  present 
distribution  of  timber  than  has  the  quality  of  the  soil  or  the  steepness 
of  the  slope.  Wherever  farmers  have  needed  wood,  they  have  cut  it; 
wherever  they  have  wanted  more  cleared  land,  they  have  cut  off  the 
timber;  only  where  the  work  of  removing  the  forest  was  too  difficuU, 
or  where  the  soil  was  found  to  be  so  poor  and  so  hard  to  keep  in  condition 
that  the  cultivation  of  it  was  abandoned,  has  the  forest  been  left.  And 
the  present  stands,  it  must  be  remembered,  have  frequently  been  mis¬ 
treated,  with  the  result  that  they  are  yielding  only  inferior  products. 

The  total  wooded  area  of  Broome  County,  as  given  in^the  latest  census 
(1910),  is  86,609  acres.  This  is  19  per  cent  of  the  total  area  of  the  county. 
Besides  forest  and  woodland,  there  are  22,896  acres  of  so-called  unimproved 
land,  much  of  which  is  land  that  was  once  cleared  but  is  now  reverting 
to  woodland  because  its  cultivation  was  found  to  be  unprofitable.  This 
makes  a  total  of  109,505  acres,  or  24  per  cent  of  the  area  of  the  whole 
county,  which  may  be  said  to  be  better  adapted  to  the  growth  of  timber 
than  of  any  other  product. 

FOREST  TYPES 

The  term  forest  type  is  applied  to  a  stand  of  timber  distinguished  by 
some  prominent  features  that  are  fairly  constant  over  wide  areas.  While 
some  writers  distinguish  the  various  types  on  the  basis  of  the  composition 
of  the  stand  (that  is,  the  predominating  tree  or  trees  of  the  mixture), 
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it  is  believed  that  the  effects  of  soil,  topography,  and  exposure  in  deter¬ 
mining  the  character  and  form  of  the  forest  are  so  plainly  marked  in 
Broome  County  as  to  make  the  recognition  of  types  on  this  basis  an 
easier  task,  and  they  are  so  distinguished  in  the  following  paragraphs. 
It  will  be  of  great  assistance,  not  only  in  describing  the  forests  but  also 
in  explaining  the  application  of  any  system  of  management  to  the  woodlots, 
to  recognize  four  broad  types,  namely,  the  north  slope  type,  the  south 

slope  type,  the  bottomland  type,  and  the  ridge  type.  Descriptions  of 
these  types  follow: 

(1)  The  north  slope  type 

Location:  On  the  north  side  of  hills  and  ridges.  Protected  from 
the  drying  effects  of  the  sun,  and  distinguished  by  rich,  moist 
soils,  generally  well-drained,  not  necessarily  free  from  rocks  and 
stones. 

Prevailing  species:  Maple,  beech,  birch,  basswood,  occasional  ash 
and  hemlock.  Trees  usually  tall,  straight,  and  of  good  form; 
generally  sound  and  thrifty. 

(2)  The  south  slope  type 

Location:  On  the  south  side  of  hills;  exposed  to  the  direct  rays  of 
the  sun,  and  hence  distinguished  by  dry,  warm  soils. 

Prevailing  species .  Red  oak,  white  oak,  black  oak,  and  chestnut 
oak ,  also  chestnut ,  occasional  white  pine,  poplar,  cherry,  ash, 
hickory,  butternut,  shadbush,  and  others;  rarely,  such  trees  as 
maple  and  beech,  if  the  soil  is  locally  a  little  moister.  The 
ground  is  not  infrequently  covered  with  a  growth  of  low  shrubs 
and  herbs. 

(3)  The  bottomland  type 

Location:  Along  streams,  or  bordering  swamps  and  lowlands. 
Soil  usually  rich,  but  poorly  drained. 

Prevailing  species .  Elm,  soft  maple,  black  ash,  sycamore,  and  other 
moisture-loving  trees.  Trees  usually  short-lived,  and  becoming 
defective  early  in  life. 

soils  occupied,  by  this  type  would  often  make  rich  agricultural 
land  if  proper  drainage  could  be  secured.  As  farmers  come  to  realize 
the  possibilities  of  this  land  when  properly  drained,  there  will  be  less  and 

less  of  this  forest  type.  It  is  the  hardest  of  all  the  types  to  manage  suc¬ 
cessfully.) 

(4)  The  ridge  type 

Location:  On  the  tops  of  hills  and  ridges,  and  extending  part  of 
the  way  down  the  slopes.  Distinguished  by  shallow,  rocky 
soil,  and  by  exposure  to  winds  and  frosts. 
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Prevailing  species:  Chestnut  oak,  scrub  oak,  low,  bushy  maple, 
and  beech;  and  such  shrubs  as  sumac,  wild  cherry,  and  the  like; 
sweet  fern  and  briers  often  cover  extensive  open  places.  Trees 
irregular,  of  poor  form  and  slow  growth. 

PAST  TREATMENT  OF  WOODLAND  IN  BROOME  COUNTY 

In  Smith’s  History  of  Broome  County  considerable  mention  is  made  of 
the  establishment  of  sawmills  in  many  parts  of  the  county,  and  of  the 
large  rafts  of  pine  that  were  floated  down  the  Susquehanna  River  and 
through  the  Chenango  Canal  to  the  Albany  market.  The  village  of 
Deposit  took  its  name  from  the  fact  that  in  early  days  it  was  an  important 


Fig.  40.  SECOND-GROWTH  WHITE  PINE  OF  NATURAL  ORIGIN 
Such  groves  as  this  should  be  protected  and  encouraged 


place  of  deposit  for  pine  lumber  drawn  from  the  Susquehanna  River  in 
the  winter,  preparatory  to  rafting  it  down  to  Philadelphia  in  the  spring. 

Defebaugh^  says:  “All  the  territory  drained  by  the  Susquehanna 
and  its  tributaries  was  originally  forest  clad.  .  .  .  Giant  pines  stood 

in  the  glens  wholly  unconscious  of  the  part  they  were  to  play  in  the  develop¬ 
ment  of  the  country  and  the  despised  hemlocks  made  dark  the  hillsides 
and  hollows.  By  1855  the  pines  had  become  decimated  and  the  ‘worth¬ 
less’  hemlocks  were  thought  worthy  of  the  saw.”  He  makes  the  further 
statement:  “  One  of  the  chief  industries  of  the  settlers  of  Broome  County 
for  many  years  was  the  manufacture  and  shipment  of  lumber.” 

Further  proof  of  these  statements  is  furnished  by  the  numerous  old 
pine  stump  fences  that  may  be  seen  in  many  parts  of  the  county. 


2  Defebaugh,  J.  E.  History  of  the  lumber  industry  of  America,  vol.  2,  p.  426,  429.  I907- 
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These  facts  are  mentioned  primarily  to  show  that  pine  is  naturally 
adapted  to  the  region,  that  the  small  groves  should  be  carefully  protected 
because  of  their  potential  value,  and  that  forest  plantations  of  pine  can 
be  made  with  the  assurance  of  financial  returns  commensurate  with  the 
capital  invested  provided  the  plantations  are  given  adequate  protection 
from  fire  and  from  grazing.  (Figs.  40  and  41.) 

Since  the  beginning  of  pine  lumbering  in  the  county,  the  clearing  of 
farm  land  and  continuous  logging  operations  have  reduced  the  probable 
original  wooded  area  of  98  per  cent  to  about  24  per  cent,  and  it  is  very 
probable  that  none  of  this  is  virgin  forest.  The  present  wooded  areas 


Fig  41.  SECOND-GROWTH  WHITE  PINE 

This  stand  could  have  been  improved  by  filling  up  the  open  spaces  years  ago.  The  trees  are 
too  short  and  limby  because  they  stood  too  far  apart.  Some  pruning  has  been  attempted 

have  been  repeatedly  cut  over  until  the  more  valuable  species  of  trees  have 
been  almost  eliminated  from  the  forest.  Fires  have  played  an  important 
part  in  the  destruction  of  the  coniferous  species  in  the  region,  because  the 
reproduction  was  easily  killed  and  the  source  of  seed  necessarily  destroyed. 
With  the  removal  of  the  pine  and  the  hemlock,  the  hardwoods  quickly 
took  possession^  of  the  groimd,  making  it  impossible  for  the  pine  to 
reestablish  itself. 

The  growing  scarcity  of  timber  and  the  increasing  price  of  lumber 
and  other  forest  products  such  as  posts,  poles,  and  mine  timbers,  have 
brought  about  the  introduction  of  the  portable  sawmill,  which  literally 
goes  to  the  woods  and  as  a  consequence  many  woodlots  have  been 
cut  over  a  second  and  a  third  time,  and  always  the  most  valuable  species 
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have  been  removed.  Naturally,  and  unfortunately,  many  of  the  species 
left  have  the  ability  to  withstand  shade  and  to  reproduce  rapidly;  as  a 
result  the  character  of  the  forest  has  been  almost  completely  changed, 
and  much  of  the  present  reproduction  is  of  the  poorest  kind. 

In  most  cases  the  damage  through  destructive  and  wasteful  methods  of 
cutting  has  been  even  greater  than  the  damage  by  fire,  since  the  most 
valuable  species  are  taken  at  each  successive  cutting  and  naturally  the 

undesirable  trees  of  little  commer¬ 
cial  value  take  possession  of  the 
ground.  High  stumps  and  mer¬ 
chantable  material  left  in  the  tops 
of  the  trees  greatly  increase  the 
fire  risk.  The  destruction  of  young 
growth  in  road  building  and  in 
felling  has  been  great,  and  the 
injury  caused  in  this  way  has  been 
permanent.  Much  of  this  waste 
has  been  and  is  unavoidable  under 
present  market  conditions,  yet 
much  can  be  done  by  adopting 
more  careful  and  economical 
methods.  (Fig. 42.) 


FOREST  PROTECTION 
PROTECTION  AGAINST  FIRE 


The  present  poor  condition  of 
the  average  woodlot  is  due  to 
fires,  destructive  lumbering,  and 
grazing.  As  a  whole,  the  people 
in  Broome  County  are  cognizant 
of  the  enormous  destruction  due 
to  fires,  and  little  need  be  said  in 

Fig.  42.  A  STAND  IN  NEED  OF  iMPRovEMENi  this  regard.  On  the  other  hand, 
CUTTINGS,  WITH  PERHAPS  SOME  UNDER-  the  people  are  not  so  familiar 

PLANTING  ■  •  1  1  1  ^  , 

With  the  township  fire  laws  as  they 
should  be.  Much  can  be  done  by  the  town  supervisor  in  creating  a 
stronger  sentiment  against  forest  fires.  The  town  supervisor  is  by  law 
the  town  fire  warden,  and  is  responsible  for  the  prevention  and  the  fighting 
of  fires.  He  is  given  authority  by  statute  to  hire  men,  and  has  all  the 
powers  and  duties  that  a  fire  warden  or  a  forest  ranger  in  the  fire  towns 
has.  The  law  provides  that  any  person  who  is  physically  able  to  fight 
fire  and  refuses  when  called  upon  to  do  so  is  liable  to  a  penalty  of  twenty 
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dollars.  The  wages  paid  to  fire  fighters  can  be  fixed  by  the  town  boards, 
and  all  expenses  incurred  under  the  provisions  of  the  law  are  to  be  paid 
by  the  town. 

Any  fire  that  cannot  be  controlled  by  the  land  owner  on  whose  land  it 
starts,  should  be  reported  promptly  to  the  town  fire  warden. 

The  present  township  fire  laws  are  adequate  in  themselves  so  far  as 
Broome  County  is  concerned,  provided  they  are  enforced,  but  the  neces¬ 
sity  of  enforcing  them  must  in  some  way  be  brought  home  to  the  fire 
wardens.^  The  town  fire  wardens  should  carry  on  an  effective  campaign 
by  bringing  up  the  provisions  of  the  fire  laws  at  the  town  meetings  and 
by  pointing  out  the  necessity  of  cooperation  on  the  part  of  the  farmers,  and 
should  also  urge  the  organization  of  a  fire  protective  force  throughout  the 

town.  Printed  fire  notices,  if  properly  worded  and  posted  in  conspicuous 
places,  are  effective.^ 


PROTECTION  FROM  GRAZING 

Stock  should  not  be  permitted  to  graze  the  woodlot.  A  piece  of  wood¬ 
land  is^  neither  good  for  wood  crop  production  when  grazed,  nor  a  paying 
proposition  when  used  as  a  pasture.  If  shade  for  stock  is  needed,  a 
portion  of  the  woodlot  should  be  fenced  off  for  this  purpose.  A  stand  of 
timber,  to  be  in  good  condition,  should  have  all  age  classes  represented, 
from  the  youngest  seedling  to  the  mature  tree,  and  great  care  must  be 
used  to  provide  abundant  reproduction  of  the  most  desirable  species. 

Cattle  and  horses  not  only  destroy  seedlings,  but  often  destroy  saplings 
of  considerable  size  by  trampling  them  down  when  brushing  flies  or  when 
reaching  for  the  leaves.  With  the  destruction  of  the  young  growth, 
grass  takes  possession  of  the  ground,  and  this  draws  the  moisture  out  of 
the  surface  soil  as  no  other  class  of  plants  can.  If  the  lot  is  small,  a  large 
part  of  It,  being  kept  open  by  grazing,  is  swept  by  the  wind,  which  blows 
away  the  leaves  that  should  decay  on  the  ground  and  add  to  the  soil  fer¬ 
tility.  Soil  moisture  is  the  great  thing  above  all  others  that  makes  a 
woodlot  thrifty,  and  it  is  impossible  to  retain  enough  of  it  for  this  purpose 
if  the  land  is  used  for  pasture,  except  in  swampy  woods  and  river 
bottoms.  Shallow-rooted  trees  are  seriously  injured  by  having  their 

roots  exposed  and  trampled  on.  This  form  of  injury  causes  stagheaded- 
ness,  or  dead  tops. 


PROTECTION  FROM  DAMAGE  BY  INSECTS 

The  white  pine  weevil  has  damaged  several  white  pine  plantations  and 
natural  stands  in  Broome  County.  The  insect  is  described  by  Felt  ■* 

397-40i\  iQob.  affecting  park  and  woodland  trees.  New  York  State  Museum.  Memoir  8:2: 
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as  an  oblong,  oval  weevil,  about  one-fourth  of  an  inch  long,  which  deposits 
its  eggs  in  the  leading  shoots  of  the  white  pine.  The  grub  works  in  the 
shoots  of  the  trees  and  kills  them,  causing  an  irregular,  deformed  tree  of 
very  little  commercial  value.  The  adult  beetle  is  from  reddish  brown  to 
very  dark  brown  in  color,  with  a  whitish  spot  near  the  posterior  third  of 
each  wing  cover.  The  creamy  white  pupa  is  of  about  the  same  length 
as  the  beetle.  The  grub  is  a  white,  footless  creature,  varying  in  size 
according  to  the  stage  of  development. 

The  beetles  deposit  their  eggs  under  the  bark  of  the  main  shoots  in 
May  or  June.  The  grubs  hatch  in  a  week  or  two,  and  then  bore  down 
into  the  pith.  The  shoot  continues  to  grow  until  the  middle  of  July, 
when  the  leaves  begin  to  turn  red,  giving  evidence  of  the  presence  of  the 
weevil. 

All  parts  infested  by  this  insect  should  be  cut  out  in  July  or  early 
August  and  burned. 


CHESTNUT  BARK  DISEASE 

The  chestnut  bark  disease,  which  is  now  commonly  prevalent  in  the 
Eastern  States  from  Massachusetts  to  North  Carolina,  has  made  its 
appearance  in  Broome  County.  From  the  history  of  the  disease  thus 
far,  it  appears  that  ultimately  the  chestnut  will  be  exterminated.  The 
disease  is  caused  by  a  fungus.  Chestnut  trees  of  all  ages  are  attacked, 
but  a  wound  or  a  pimcture  of  some  nature  is  necessary  in  order  that 
the  spores  of  the  fungus  may  enter  and  cause  infection.  The  myceliiun 
of  the  fungus  spreads  rapidly  in  the  living  bark  and  wood  tissues,  killing 
them.  The  dead  portions  of  the  bark  are  cankers.  They  appear  sunken 
and  are  reddish  in  color.  The  only  portions  of  the  fungus  that  are  visible 
to  the  naked  eye  are  the  yellow  threads  of  spores  which  are  pushed  out 
from  the  diseased  bark,  and  the  red-brown  or  chocolate-colored  masses 
of  mycelium  which  enclose  spore-bearing  cases.  The  ripe  spores  are 
shot  into  the  air  from  these  cases  during  rainy  weather,  and  may  be  blown 
to  healthy  trees.  The  killing  of  the  bark  and  wood  tissues  results  in  the 
girdling  of  the  stem.  The  branch  and  the  leaves  above  this  point  then  die. 
This  is  not,  however,  a  certain  indication  of  the  bark  disease,  as  girdling 
due  to  any  cause  will  produce  the  same  effect;  however,  if  portions  of  a 
chestnut  tree  die  from  no  readily  discernible  cause,  it  is  well  to  look  for 
the  characteristic  cankers,  and  if  they  are  present  the  tree  should  be 
immediately  cut  and  utilized  or  destroyed.  The  removal  and  burning  of 
diseased  trees  will  aid  in  arresting  the  spread  of  the  fungus  to  healthy 
trees.  The  extensive  area  and  the  millions  of  trees  now  affected  make 
any  general  control  measures  out  of  the  question. 

Suggestions  for  the  use  of  blighted  chestnut  are  given  on  page  243. 
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FOREST  PLANTING 

The  woodlot  is  a  part  of  the  farm  which,  in  most  cases,  has  been  neglected 
and  is  looked  upon  as  of  no  real  value  in  its  relation  to  the  farm  as  a  per¬ 
manent  source  of  revenue  or  a  necessary  factor  in  farm  economy.  Because 
of  this  attitude  the  average  woodlot  in  Broome  county  is  producing  from 
one-third  to  one-half  a  crop,  due  to  overcutting,  fire,  grazing,  and  utter 
disregard  of  future  growth. 

Not  only,  then,  should  forest  planting  be  undertaken  on  many  of  the 
steep,  bare  hillsides  and  run-down  pasture  lands  now  growing  up  to  “  tree 
weeds  ”  that  will  never  develop  into  merchantable  material,  but  also  the 
composition  of  the  woodlots  should  be  improved  by  planting  better  and 
more  rapidly  growing  trees  in  the  openings  throughout  them. 

SPECIES  SUITABLE  FOR  PLANTING  IN  BROOME  COUNTY 

The  kinds  of  trees  to  plant  on  the  different  classes  of  soil,  and  the  esti¬ 
mated  yield  per  acre  at  different  ages,  are  shown  in  table  i : 


TABLE  I.  Species  Suitable  for  Planting  in  Broome  County 


Species 

Estimated 
yield  per  acre 

Age 

(years) 

Soil  for  planting 

Purpose 

White  pine* . 

38,000  board  feet .  . 

44 

Nearly  all  sites  except  swamp. .  . 

Lumber 

Red  pinef . 

30,000  board  feet.  . 

60 

Light  sand,  gravel,  or  loam. . .  . 

Lumber 

Scotch  pine* . 

27,000  board  feet .  . 

35 

Poor  soils  and  in  exposed  sit- 

nations . 

Box  boards 

Norway  spruce*.  . . 

26,000  board  feet.  . 

40 

Well-drained  loam . 

Lumber,  pulp 

European  larchf. .  . 

20,000  board  feet .  . 

60 

Well-drained  sandy  loam . 

Poles,  posts 

Red  oakf . 

700  railroad  ties.  .  . 

40 

Loamy  moist  soils . 

Railroad  ties 

White  ashf . 

10,000  board  feet.  . 

25 

Loam  soils . 

Implement  material 

Black  locustt . 

2,000  posts . 

IS 

Upland  soils,  well  drained . 

Fence  posts 

*  From  field  studies  made  by  the  Department  of  Forestry,  New  York  State  College  of  Agriculture, 
Cornell  University. 

t  From  Forest  Planting  in  New  Jersey,  by  Alfred  Gaskill.  Reports  of  the  Forest  Park  Reservation 
Commission  of  New  Jersey.  1913. 

In  all  planting  operations  in  which  conifers  are  employed,  small  trees 
with  well-formed  roots,  which  have  been  transplanted  once,  should  be  used. 
On  open  exposed  hillsides  not  suitable  for  pasture,  and  on  land  on  which 
a  scattered  scrubby  growth  of  inferior  species  is  starting,  four-years-old 
trees  of  either  white,  red,  or  scotch  pine  and  norway  spruce  should 
be  used.  Nearly  every  farmer  has  a  greater  or  less  amount  of  this  type 
of  land,  from  which  he  is  getting  little  or  no  return  and  on  which  he  is 
paying  taxes  yearly. 

WHERE  TO  GET  PLANTING  STOCK 

The  State  Conservation  Commission  at  Albany,  New  York,  is  furnish¬ 
ing  trees  to  land  owners  in  the  State  at  approximately  the  cost  of  raising. 
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The  following  price  list  is  for  the  year  1915,  and  any  one  wishing  to  order 
trees  should  write  to  the  Commission  for  an  application  blank  on  which 
may  be  indicated  the  number  and  kind  of  trees  desired: 


Kind  of  trees 


Age 

(years) 


Price 

per 

thousand 

f.  o.  b. 


nursery 


White  pine  transplants . 

White  pine  transplants . 

White  pine  seedlings . 

Scotch  pine  transplants . 

Scotch  pine  transplants . 

Scotch  pine  seedlings . 

Norway  spruce  transplants.  .  .  . 
Norway  spruce  transplants.  .  .  . 

Norway  spruce  seedlings . 

Red  pine  transplants . 

Red  pine  transplants . 

Red  pine  seedlings . 

White  cedar  transplants . 

White  cedar  seedlings . 

European  larch  seedlings . 

White  ash  seedlings . 

Black  walnut  seedlings . 

Black  locust  seedlings . 

Red  oak  seedlings . 

Carolina  poplar  cuttings . 

Carolina  poplar  rooted  cuttings 
Basket  willow  cuttings . 


4 

3 

2 

4 

3 

2 

4 

3 

2 

4 

3 

2 

3 
2 
2 
2 

I 

1 

2 


$4  00 

3  50 

1  .50 

4  50 
4.00 
1 .50 
4  00 
3  50 
1 .50 
4.00 
3  50 
1 .50 
3  50 
1 .50 
1 .50 
1 .50 
3.00 

2  .00 
2  .00 
1 .00 
2  .00 
1 .00 


Note. —  Not  less  than  loo  trees  of  any  species  sold;  no  order  granted  for  less  than  500  trees.  E.\tra 
charge  of  $i  for  order  of  less  than  1000  trees. 


PLANTING  THE  TREES 

Forest  planting  is  ordinarily  done  on  soils  unfit  for  agriculture,  and 
naturally  where  it  is  impossible  to  cultivate.  Preparation  of  the  soil 
is  neither  necessary  nor  advisable. 

As  soon  as  the  trees  are  brought  to  the  planting  site  they  can  be  either 
heeled  in  until  such  time  as  the  actual  planting  can  be  done  conveniently 
by  the  farmer,  or  planted  as  removed  from  the  boxes  or  baskets  in  which 
they  were  shipped.  Heeling  in  means  simply  the  placing  of  plants  in  a 
trench  that  is  deep  enough  to  prevent  the  roots  from  drying  out.  The 
trench  should  be  dug  at  an  angle  of  45  degrees,  and  should  be  deep  enough 
to  admit  the  roots  of  the  trees.  The  bundles  should  be  opened  and  the 
trees  spread  out  along  the  trench  in  order  to  prevent  them  from  molding, 
and  then  the  entire  root  system  should  be  completely  covered  with 
earth  and  firmly  tramped  down.  Nursery  stock  can  be  kept  in  this  way 
for  several  weeks  if  desired. 
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In  all  planting  operations  the  two  essentials  are,  (i)  to  prevent  the  roots 
from  drying  out  by  carrying  the  trees  in  a  pail  of  water  with  the  roots 
immersed,  or  by  some  similar  method,  and  (2)  to  set  the  trees  firmly  in 
the  ground  without  waste  of  motion  yet  with  proper  care.  The  actual 
planting  can  best  be  done  by  two  men  working  together,  one  digging  the 
hole  with  a  mattock  or  a  grub  hoe,  the  other  planting  the  tree.  The 
sod  should  be  removed  on  a  space  at  least  twelve  inches  square.  The 
hole  should  be  made  in  the  center  of  the  square,  sufficiently  deep  to  per¬ 
mit  the  roots  to  be  spread  out  in  a  natural  position  and  all  pointed  down¬ 
ward.  The  tree  should  be  held  with  one  hand,  and  the  earth  replaced 
with  the  other,  packing  in  the  rich  topsoil  first,  then  filling  in  the  remainder 
and  firming  it  around  the  tree  with  the  feet. 

The  trees  should  be  set  about  half  an  inch  deeper  than  they  originally 
stood  in  the  nursery.  Care  should  be  taken,  however,  not  to  set  them  too 
deep,  especially  in  clay  soils,  which  settle  very  little. 

DISTANCES  APART  TO  PLANT 

The  closer  the  trees  are  planted,  the  sooner  their  branches  will  meet 
and  shade  the  soil,  thereby  preserving  the  moisture  as  well  as  destroying 
the  grass  and  weeds.  Other  advantages  of  close  planting  are  greater 
growth  in  height,  and  straight,  clean  boles  —  resulting  naturally  in  a 
better  quality  of  wood,  since  the  trees  prune  themselves  early  in  life  — 
in  contrast  to  short,  many-limbed  trunks  and  a  poor  quality  of  wood, 
which  is  the  result  when  the  trees  are  spaced  wide  apart.  Trees  in  the 
open  should  never  be  planted  more  than  6  feet  apart,  each  way,  and  the 
spacing  should  be  as  uniform  as  possible  in  order  that  each  tree  may  have 
the  same  amount  of  growing  space.  On  very  poor  soils,  such  as  may  be 
found  on  steep  hillsides  that  have  been  pastured  or  cultivated  for  many 
years,  and  in  other  exposed  situations,  it  is  better  to  set  the  trees  5  feet 
apart  each  way,  since  growth  in  height  and  in  diameter  will  be  much  slower 
and  it  will  take  several  years  for  trees  to  form  a  cover  on  such  sites. 

In  most  woodlots  there  are  more  or  less  open  spaces  caused  by  over¬ 
cutting,  portions  that  are  reproducing  to  poor  species,  brush  land,  and 
recently  cut-over  sprout  woods  that  are  incompletely  stocked  with 
valuable  kinds  of  trees.  Here  new  species  should  be  introduced  by 
underplanting  No  definite  instruction  can  be  given  as  to  the  number 
of  trees  to  be  underplanted  to  an  acre,  but  in  general  from  four  hundred  to 
six  hundred  will  be  required  and  they  should  be  spaced  5  or  6  feet  apart. 

The  number  of  trees  required  to  plant  one  acre  at  various  distances 
apart  is  as  follows: 

4  X  4  feet 
5x5  feet 


2,722  trees 
1,742  trees 
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6x6  feet 
8  X  8  feet 
lo  X  10  feet 
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1,210  trees 
680  trees 
435  trees 


TIME  TO  PLANT 

The  best  time  to  plant  is  in  the  spring,  after  the  frost  is  out  of  the 
ground  and  before  the  buds  begin  to  open.  Fall  planting  may  be  done 
successfully  on  light  sandy  or  gravelly  soils.  Where  there  is  a  large 
proportion  of  clay  in  the  soil,  trees  planted  in  the  fall  are  liable  to  injury 
by  heaving  because  of  the  alternate  freezing  and  thawing. 

COST  OF  PLANTING 

In  general  the  cost  of  planting  varies  from  $8  to  $12  an  acre  when  four- 
years-old  transplants  are  used.  Such  factors  as  type  of  soil  that  is, 
sandy,  gravelly,  or  clay  loam  —  slope,  amount  of  rock  and  brush,  and 
efficiency  of  the  labor,  determine  the  actual  cost  of  all  planting  operations. 
Two  men  can  usually  plant  from  six  hundred  to  one  thousand  trees  a  day ; 
and  on  a  good  site,  free  from  brush  and  stone,  fifteen  hundred  trees 
can  be  set.  The  main  essential  in  every  case  is  that  the  trees  should  be 
planted  in  the  best  possible  manner,  since  the  cost  of  replanting  the  fail 
places  will  be  proportionately  greater  than  that  of  the  original  planting. 

In  Broome  County  the  greater  part  of  the  open  land  in  need  of  planting 
is  hilly  and  rough,  and  for  such  areas  the  cost  should  not  run  over  the 
figures  given  in  table  2 : 


TABLE  2.  Cost  of  Planting  Trees  for  Reforesting 


Trees  set  6  x  6  feet  apart  (1,210  per  acre) 

Cost  per  acre 

Conifers 

(four-years- 

old 

transplants 
from  8  to  12 
inches  tall) 

Hardwoods 

(one-year- 

old 

seedlings 
from  4  to  8 
inches  tall) 

Fr/ikoc  fiVionQariH  . 

$4.00 

$2.00 

L  OL  Li  C/Oo  ••••••••••  • 

$4.84 

1 .00 
4.00 

$2  .42 
I  .00 
4 .00 

"R'-roirrVi-f  Qn<^  Ar^\T'\r\Cf  . 

$9.84 

$7-42 

The  per  acre  cost  of  underplanting  with  from  four  hundred  to  six 
hundred  trees  on  cut-over  land,  the  main  object  of  which  is  the  intro¬ 
duction  of  better  species,  is  somewhat  less  than  that  of  open  field  planting. 
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TAXATION  OF  WOODLANDS 

Several  laws  have  been  enacted  totally  exempting  certain  land  from 
taxation  for  a  certain  number  of  years,  as  well  as  reducing  the  assess¬ 
ment  on  woodland  managed  by  approved  forestry  methods.  The  char¬ 
acter  of  land  in  each  case,  what  must  be  done  in  order  to  get  relief  from 
taxation,  and  the  nature  of  the  relief  granted,  are  shown  in  table  3 : 


TABLE  3.  Cases  in  Which  Relief  from  Taxation  on  Woodland  May 

Be  Obtained* 


Character  of  land 

What  must  be  done  in 
order  to  get  relief 
from  taxation 

Nature  of  the  relief  gi  anted 

Not  wooded;  i  to  100  acres 

Plant  with  forest  trees 
and  maintain  as 
forest 

No  tax  on  either  trees  or  land  for 
35  years 

Wooded  or  brush  land;  i  to 
100  acres 

Underplant  with  for¬ 
est  trees  and  main¬ 
tain  as  forest 

No  tax  on  trees  for  35  years;  land 
to  be  taxed,  but  the  assessment 
for  35  years  to  be  only  50  per 
cent  of  the  assessable  valuation 

Assessed  valuation  of  land 
not  over  $5  per  acre;  un¬ 
suitable  for  agricultural 
purposes;  bare  or  wooded; 
over  5  acres 

Plant  or  underplant 
with  forest  trees 
and  maintain  as 
forest 

No  tax  on  trees  for  35  years;  land 
to  be  taxed,  but  the  assessed 
valuation  to  be  fixed  now  and 
remain  constant  for  35  years, 
this  assessed  valuation  not  to 
exceed  the  present  assessed 
valuation  of  similar  lands  in 
the  vicinity 

W  ooded  (either  natural 
growth  or  planted);  not 
over  50  acres 

Manage  as  a  per¬ 
manent  woodlot 

No  tax  on  trees  until  cut;  land 
to  be  taxed,  but  the  assessed 
valuation  not  to  exceed  $10  per 
acre;  a  tax  of  5  per  cent  of 
stumpage  value  of  trees  when 
cut;  these  provisions  to  con¬ 
tinue  so  long  as  the  property  is 
managed  as  a  permanent  wood- 
lot 

*From  Recent  New  York  State  Laws  giving  relief  from  taxation  on  lajtds  used  for  forestry  purposes.  The 
Cornell  Reading  Courses,  Vol.  II,  No.  28.  1912. 


IMPORTANT  COMMERCIAL  SPECIES  AND  THEIR  USES 

Among  the  species  of  trees  to  be  found  in  Broome  County,  a  number 
are  of  considerable  commercial  importance.  In  order  that  woodlot 
owners  may  know  to  what  uses  their  woods  may  be  put  to  the  best 
advantage,  the  following  list  has  been  prepared.  It  is  merely  suggestive, 
since  in  many  localities  the  limited  number  of  species  makes  their  use  for 
a  wide  variety  of  purposes  absolutely  necessary. 
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White  pine:  Interior  finish,  molding,  sash  and  blinds,  boxes,  ceiling, 
-  doors,  frames,  kitchen  cabinets,  patterns,  siding,  wooden- 

ware,  matches  —  in  short,  nearly  any  use  in  which  lightness, 
ease  in  working,  and  even  grain  are  required.  The  wood 
is  not  heavy,  hard,  nor  durable  when  exposed  to  the  weather. 
Hemlock:  Dimension  timbers  for  heavy  construction,  baskets,  boxes, 
crates,  cars,  picket  fencing  and  gates,  machinery. 

Sugar  maple:  Agricultural  implements,  bobbins,  broom  handles,  brush 
backs,  butter  ladles  and  butter  molds,  clothespins,  wooden 
dishes,  flooring,  furniture,  hames,  handles,  hay  presses,  shoe 
lasts,  mallets,  molding,  patterns,  pulleys,  rules,  separators, 
threshers,  toys,  washboards  and  washing  machines,  wooden 
type,  and  hundreds  of  small  wooden  novelties.  ‘ 

Beech:  Cheap  furniture  and  its  parts,  pulleys,  pump  handles,  pails, 
broom  handles,  tool  handles,  hames,  ladders,  cheese  boxes, 
clothespins,  farm  machinery  and  agricultural  implements, 
tables,  tubs,  wheelbarrows,  washboards,  woodenware. 
Irregular  and  second-grade  material  makes  very  good  fuel. 
Birch:  Bookcases  and  other  furniture,  baskets,  cabinets,  cameras,  casing, 
crating,  desks,  tables,  tool  handles,  shoe  trees  and  shoe  pegs, 
toys,  tubs,  woodenware,  mirror  backs,  molding,  pulleys. 
Also  makes  good  fuel. 

Basswood:  Basket  splints  and  covers,  boats,  boxes,  bread  boards,  broom 
handles,  brushes,  butter  ladles,  candy  buckets,  casings, 
caskets,  ceiling,  cigar  boxes,  clothes  baskets,  crates,  curtain 
stretchers,  drawer  bottoms,  drills,  excelsior,  furniture  parts, 

,  -  .  grain  hoppers,  spools,  show  cases,  siding,  sleigh  bodies,  store 

fixtures,  toys,  egg  trays,  trunks,  cheese-box  heading,  grass 
seeders,  musical  and  scientific  instruments,  ironing  boards, 
kitchen  cabinets,  lasts,  pails,  panels,  patterns,  picture  frames, 
wagons,  wardrobes,  washing  machines,  yardsticks. 

White  ash:  Cultivators,  fork  handles,  desks  and  tables,  hames,  handles, 
hoops,  ladder  rounds,  moldings,  neck  yokes,  plow  beams, 
poles  for  vehicles,  rollers,  ship  parts,  siding,  singletrees, 
trunk  slats,  turnery,  window  frames. 

Elm:  Baskets,  crates,  cheese  boxes,  cradle  bows,  grain  drills,  handles, 
hayracks,  sporting  goods,  tubs,  machine  construction. 
Hickory:  Automobile  wheels,  wagon  spokes  and  shafts,  doubletrees  and 
eveners,  handles,  instruments,  mallets,  neck  yokes,  vehicle 
parts,  fuel. 

Red  oak:  Car  parts,  crates,  flooring  and  furniture,  picture  frames, 
machine  parts,  woodenware. 
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White  oak:  Furniture,  agricultural  implements,  machine  parts,  car  parts, 
handles,  picture  frames,  refrigerators,  rollers,  railroad  ties,  fuel. 

Chestnut:  Posts  and  poles,  ties,  caskets  and  coffins,  lath,  printer’s 
material,  toys,  molding  frames,  musical  instruments,  sash, 
doors,  furniture,  dairymen’s  supplies,  packing  boxes  and 
crates,  brushes,  backing  for  veneers. 

Blighted  chestnut:  The  wood  of  diseased  trees  may  safely  be  used  for 
any  purpose,  according  to  J.  C.  Nellis,^  of  the  United  States 
Department  of  Agriculture.  Mr.  Nellis  states  that  the 
disease  does  not  injure  the  wood;  rotten  wood  is  caused  by 
sap  rots,  heart  rots,  and  insects.  Strength  tests  indicate 
that  sound  wood  from  the  blighted  trees  is  as  strong  as 
wood  from  healthy  trees.  Disease-killed  chestnut  seasoned 
on  the  stump  is  probably  more  durable  than  green-cut 
chestnut  used  unseasoned,  owing  to  the  comparative  dry¬ 
ness  of  the  former.  To  quote  from  this  bulletin :  “  Sap  rot 

is  not  found,  as  a.  rule,  until  two  years  after  death,  when 
small  spots  appear  on  the  trunk.  These  spots  spread  until 
at  four  years  after  death  all  of  the  sapwood  on  the  trunk 
is  rotted.  During  the  fifth  year  the  bark  usually  falls  from 
the  trunk,  and  the  rotted  sapwood,  which  is  full  of  insect 
burrows,  dries  out  and  starts  to  peel  off.  On  Long  Island 
the  sapwood  was  off  of  all  trees  dead  seven  years.  The 
heartwood  was  hard  and  sound,  but  all  trees  under  18  inches 
in  diameter  were  so  badly  checked  as  to  be  unmerchantable.” 

Infected  trees  should  be  cut  and  utilized  as  soon  as  possible 
after  they  are  attacked,  if  anything  like  their  full  value 
is  to  be  realized  from  them. 

SUGGESTED  METHODS  OF  IMPROVEMENT 

I.  General 

1.  Woodland  must  be  fully  stocked  with  trees  in  order  to  secure 

the  highest  yield,  and  the  species  to  be  favored  are  those 
adapted  to  the  location,  as  well  as  those  for  which  there  is  a 
demand. 

2.  The  forest  must  be  protected  from  fire  and  from  grazing. 

3.  All  chestnut  should  be  utilized  as  soon  as  market  conditions 

will  permit.  Where  heavy  cuttings  are  made  the  land  should 
be  underplanted  (page  239). 

4.  Improvement  cuttings  and  thinnings  should  be  made,  depending 

on  the  age  and  the  condition  of  the  stand. 

®  Nellis,  J.  C.  Uses  for  chestnut  timber  killed  by  the  bark  disease.  U.  S.  Agr.  Dept.  Farmers’  bul. 

582:1-24.  1914. 
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5.  There  are  many  small  areas  growing  up  to  brush  which  at  present 
are  neither  good  pasture  land  nor  good  woodland.  Such 
areas  should  be  planted  with  valuable  kinds  of  trees.  Suitable 
species  for  the  purpose  are  red  and  white  pine,  red  oak,  white 
ash,  and  norway  spruce. 

II.  Specific  (by  types) 

1.  The  cutting  in  the  north 

slope  type  should 
always  be  conservative. 

The  common  species  of 
this  type  reproduce 
well  only  when  the  soil 
is  moist  and  the  sun¬ 
light  not  too  abundant. 

Small  openings  may  be 
made,  but  great  care 
must  be  exercised  to 
prevent  the  soil  from 
drying  out. 

2.  Reproduction  on  the 

south  slopes  is  largely 
by  sprouts,  since  all 
the  species  found  in 
this  type  sprout  readily 
from  the  stump. 

Groups  of  trees  may 
therefore  be  cut,  the 
cutting  taking  all  mer¬ 
chantable  trees.  The 
brush  should  be  lopped  ^ 

Fig.  43.  A  STAND  IN  GOOD  CONDITION 
anO  SCattereQ,  or  OIS-  This  shows  the  result  of  protection  against  fire  and 
posed  of  by  burning  grazing,  and  of  care  in  cutting 

at  a  safe  time,  in  order  to  avoid  danger  from  fire. 

3.  The  bottomland  type  is  very  difficult  to  manage  successfully. 

Defective  trees  and  poor  species  should  be  cut  out.  To  get 
the  most  out  of  the  trees  in  this  type,  they  should  not  be 
allpwed  to  grow  for  too  long  a  period  but  should  be  cut  while 
their  growth  is  still  vigorous. 

4.  The  forests  of  the  ridge  type  are  of  great  importance  as  protective 

forests,  and  the  cutting  in  this  type  should  be  restricted.  The 
fact  that  conditions  for  reproduction  are  often  unfavorable  here 
is  still  another  reason  for  the  extremely  conservative  policy  that 
should  be  followed.  Only  diseased,  defective,  or  mature  trees 
should  be  cut,  and  in  no  place  should  large  openings  be  made. 
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THE  FRUIT-TREE  LEAF  ROLLER 

{Ar chips  ar gyros pila  Walk.) 

Order,  Lepidoptera  Family,  Tortricidae 

Glenn  W.  Herrick  and  R.  W.  Leiby 

A  list  of  three  hundred  and  fifty-six  species  of  insects  injurious  to  the 
apple  was  given  by  Dr.  J.  A.  Lintner  in  his  eleventh  report,  for  1896. 
Many  of  these  insects,  in  fact  the  majority,  are  not  serious  pests.  How*- 
ever,  each  is  known  to  feed  at  times  on  the  apple  tree  and  its  fruit,  and 
one  can  never  tell  when  the  least  injurious  species  may  suddenly  become 
a  most  serious  pest. 

In  Dr,  Lintner’s  list  the  fruit-tree  leaf  roller,  a  relatively  ummpor- 
tant  pest  in  New  York  at  that  time,  was  included.  Nineteen  years  have 
elapsed  since  the  list  was  made,  and  during  that  period  nothing  of 
moment  was  heard  of  the  leaf  roller  in  this  State  until  19 ii,  when  it 
suddenly  came  into  prominence  as  causing  serious  injury  to  apples  and 
minor  injury  to  pears.  This  is  merely  one  of  many  instances  in  which  an 
insect  that  has  previously  been  unimportant  suddenly  and  inexplicably 
multiplies  to  an  enormous  degree  and  reaches  the  rank  of  a  serious  pest 
at  a  single  bound.  In  the  spring  of  1 9 1 1  the  larvae  of  the  leaf  roller  appeared 
in  great  numbers  in  the  orchards  of  W.  O.  Page  at  Bethany  Center,  New 
York,  and  to  a  considerable  extent  in  neighboring  orchards.  In  Mr.  Page’s 
orchards  the  insects  caused  severe  injury.  Moreover,  they  were  by  no 
means  confined  to  a  small  and  limited  area,  but  were  found  in  varying 
numbers  in  many  New  York  orchards.  The  senior  author  wondered  at 
the  time  whether  or  not  this  thin,  but  rather  wide,  distribution  among 
the  apple  orchards  of  the  State  would  mean  a  general  and  rapid  increase 
of  the  insect,  and  predicted  that  it  would  develop  into  a  gradually  increas¬ 
ing  and  troublesome  pest.  That  prediction  seems  to  have  been  fulfilled 
to  a  considerable  extent,  for  during  the  seasons  of  1912,  1913,  and  1914 
the  leaf  roller  fully  maintained  its  energies,  and,  in  addition,  developed 
in  great  munbers  in  certain  localities  in  western  New  York.  In  one  or 
two  large  orchards  it  suddenly  became  exceedingly  abundant  and  caused 
very  severe  injury.  In  one  orchard  the  owners  estimated  that  from 
twenty-five  to  forty  per  cent  of  the  crop  was  lost. 

The  leaf  roller  appears  to  be  an  erratic  insect  in  its  distribution.  The 
senior  writer  has  seen  it  in  large  numbers  in  an  orehard  one  season,  and 
the  following  season  it  had  nearly  disappeared  from  that  orchard  and  had 
apparently  migrated  to  one  just  aeross  the  road. 
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HISTORY  OF  THE  FRUIT-TREE  LEAF  ROLLER 

So  far  as  the  writers  have  been  able  to  find,  the  first  reference  to  the 
fruit-tree  leaf  roller  as  a  pest  of  economic  importance  in  this  country  was 
made  by  Packard  (1870),^  who  discussed  the  insect  as  a  cherry  pest,  and 
stated  that  it  had  been  reared  in  abundance  from  the  cherry  tree.  Several 
years  later  Packard  (1885)  again  referred  to  it,  but  this  time  as  feeding 
on  the  oak,  from  which  he  had  reared  it  the  preceding  season.  He  also 
remarked  that,  as  Riley  had  reared  the  insect  from  hickory,  oak,  soft 
maple,  and  elm,  it  must  be  a  general  feeder  on  shade  trees. 

According  to  Gillette  (1892),  the  leaf  roller  was  certainly  abundant 
in  Colorado  in  1890,  if  not  earlier,  and  during  the  following  year  it  seriously 
injured  apples  and  cherries  in  that  State,  completely  defoHating  the  trees 
in  some  instances.  Gillette  records  the  insect  as  attacking  also  plum, 
currant,  raspberry,  gooseberry,  and  other  plants.  During  the  next  few 
years  it  gradually  increased  in  numbers,  so  that  by  1894,  according  to 
Gillette  (1895),  it  was  very  abundant  on  all  kinds  of  fruit  trees,  and  a 
large  proportion  of  the  fruit  trees  in  the  northern  part  of  the  State  were 
completely  defoliated  by  the  latter  part  of  June  of  that  year.  In  1896, 
and  again  in  1898  (Gillette,  1898),  Gillette  listed  the  leaf  roller  among 
the  worst  insect  pests  of  Colorado,  although  evidently  it  had  decreased 
somewhat  in  numbers  by  that  time.  Six  years  later,  however,  Gillette 
(1904)  records  it  as  again  having  been  abundant  in  certain  parts  of  the 
State  during  the  preceding  year.  In  that  season  it  was  destructive  to 
the  foliage  of  fruit  trees  in  Denver  and  in  the  vicinity  of  Colorado 
Springs.  Apparently  it  had  shifted  from  one  part  of  the  State  to  another 
during  the  preceding  two  or  three  years. 

In  the  following  year  (1905)  the  leaf  roller  became  very  destructive 
in  Missouri  and  injuries  were  reported  from  every  county  in  that  State. 
Stedman  (1906)  wrote  that  the  insect  greatly  injured  cherry,  plum,  apple, 
pear,  and  apricot  trees.  His  correspondents  stated  that  in  some  orchards 
seventy-five  per  cent  of  the  crop  was  destroyed,  while  in  others  the  crop 
was  entirely  ruined. 

During  the  past  few  years  the  moth  has  increased  greatly  in  numbers 
in  parts  of  Colorado  and  New  Mexico,  where  it  has  been  carefully  investi¬ 
gated  and  experiments  have  been  made  toward  its  control  by  Gill  (1913). 
Gill  says  that  in  the  vicinity  of  Canon  City,  Colorado,  “  the  damage  has 
been  large,  as  the  insect  has  appeared  in  serious  numbers  in  about  1500 
acres  of  bearing  orchards  in  what  is  locally  known  as  the  Lincoln  Park 
section.” 

The  first  definite  reference  to  the  leaf  roller  as  a  pest  in  New  York  was 
made  by  Lintner  (1889).  In  June  of  1888  Lintner  received  larvae  of  this 


1  Dates  in  parenthesis  refer  to  Literature  cited,  page  278. 
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insect  from  P.  Barry,  of  Rochester,  New  York,  who  had  found  them  eating 
into  young  pears.  Again,  in  1892,  Lintner  received  some  young  apples 
that  had  been  deeply  pitted.  This  injury  he  referred  doubtfully  to  larvag 
of  the  leaf  roller.  Froni  that  year  until  1911  nothing  more  of  this  pest 
was  heard  in  New  York. 

The  leaf  roller  is  evidently  one  of  those  insects  that  fluctuate  markedly 
in  numbers  and  in  destructiveness.  It  appears  to  be  exceedingly  abundant 
and  destructive  in  some  years,  and  then  gradually  decreases  for  several 
years,  only  to  rise  again  into  another  period  of  great  abundance.  More¬ 
over,  it  seems  to  appear  in  great  numbers  in  a  limited  area  for  one  or 
two  years  and  to  be  found  in  another  locality  the  succeeding  season. 
As  has  already  been  pointed  out,  the  insect  even  appears  to  migrate  from 
one  orchard  to  another  in  successive  seasons. 

THE  NAME 

.  —  ^ 

More  than  fifty  years  ago  Francis  Walker  (1863),  a  noted  English 
authority  on  moths  and  butterflies,  described  and  named  the  fruit-tree 
leaf  roller.  The  specimens  had  evidently  been  collected  in  Georgia  and 
finally  deposited  in  the  British  Museum.  Walker  gave  the  insect  the 
specific  name  of  argyrospila,  which  means  siluer-haired  and  probably 
refers  to  the  silvery  spots  on  the  front  wings.  Six  years  later  the  insect 
was  described  as  a  new  species  by  Robinson  (1869),  from  specimens  col¬ 
lected  in  New  York  and  Massachusetts.  Robinson  placed  it  in  the  genus 
Tortrix,  under  the  specific  name  furvana.  In  the  following  year  there  was 
published  a  description  of  the  same  moth,  by  Packard  (1870),  under  the 
name  Tortrix  V-signatana.  Packard  called  it  the  V-marked  tortrix 
and  referred  to  it  as  injurious  to  the  cherry.  Some  years  later  Walsing- 
ham  (1879)  placed  it  in  the  genus  Cacoecia,  and  in  1902  it  was  placed  by 
Dr.  Fernald  (Dyar,  1902),  in  the  genus  Archips. 

The  insect  is  called  the  fruit-tree  leaf  roller  because  of  its  habit  of  rolling 
the  leaves  of  infested  trees.  There  are  other  moths  of  the  same  genus, 
however,  which  infest  fruit  trees  and  roll  the  leaves,  and  therefore  this 
common  name  is  not  very  distinctive.  Perhaps  the  name  given  by  Packard, 
V-marked  tortrix,  or  the  name  silver-winged  leaf  roller,  would  be  more 
appropriate. 

The  following  synonymy  shows  the  history  of  the  scientific  nomen¬ 
clature  of  the  species: 

1863  Retinia  argyrospila  Walk.,  List  spec.  lep.  ins.  coll.  Brit.  Mus.  28:373. 

1869  Tortrix  furvana  Rob.,  Amer.  Ent.  Soc.,  Trans.  2:265,  pi.  i,  fig.  9. 

1870  Tortrix  V-signatana  Pack.,  Mass.  Bd.  Agr.,  Secy’s  Rept.  17:238. 

1875  Tortrix  {Loxotaenia)  furvana  Zell.,  Zool-bot.  Ges.  Wien,  Verb.  25:219.  (Pub¬ 
lished  as  a  volume  in  1876.) 

1879  Cacoecia  argyrospila  Wals.,  Illus.  typ.  spec.  Lep.  Het.  Brit.  Mus.,  Part  IV,  N.  A. 
Tortricidae,  p.  8,  pi.  62. 

1902  Archit>s  argyrospila  Fernald,  in  Dyar’s  List  N.  A.  Lep.,  p.  480. 
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DISTRIBUTION  AND  FOOD  PLANTS 

The  distribution  of  the  leaf  roller  is  given  by  Dyar  (1902)  as  the 
northern  part  of  the  United  States,  California,  and  Colorado.  Specimens 
have  been  collected,  however,  in  Georgia,  and  the  insect  is  reported  as 
fairly  common  in  Maine  and  Massachusetts.  Packard  (1885)  said  that 
“  it  ranges  from  Maine,  where  it  is  common,  to  Georgia,  Texas,  and 
Missouri,  while  it  is  not  uncommon  on  the  Pacific  coast.’’  It  is  undoubt¬ 
edly  widely  distributed  throughout  the  United  States.  During  the  last 

few  years  it  has  been  prevalent  and  injurious  in  New  Mexico,  Colorado, 
and  New  York. 

In  New  York  State  the  leaf  roller  has  been  found  causing  injury  to 

fruit  trees  in  Niagara,  Orleans, 
Wayne,  Monroe,  Genesee,  and 
other  counties.  Dr.  Felt  re¬ 
ports  also  a  species  of  Cacoecia 
as  abundant  in  an  orchard 
in  the  Hudson  River  valley, 
which  is  probably  the  species 
under  discussion  although  Dr. 
Felt  did  not  rear  the  moths. 
Unquestionably  the  leaf  roller 
is  widely  distributed  in  this 
State. 

The  writers  have  found 
larvas  feeding  on  a  wide 
variety  of  plants,  and  have 
bred  the  moth  from  larvae  on 
apple,  pear,  sweet  cherry,  wild 
cherry,  black  walnut,  and 
mountain  ash.  At  Bethany  Center  the  senior  writer  found  the  larvae 
abundant  on  plum,  pear,  quince,  apple,  and  cherry  trees.  Gillette 
(1892)  records  it  on  apple,  plum,  cherry,  honey  locust,  rose,  currant, 
gooseberry,  and  a  species  of  Circocarpa  kno'wn  as  deer  bush.  As 
already  stated,  Riley  (Packard,  1885)  bred  the  insect  from  rose,  apple, 
hickory,  oak,  soft  maple,  elm,  and  cherry.  Packard  (1870)  records  it 
on  oak,  black  walnut,  maple,  cherry,  and  California  horse-chestnut. 
Stedman  (1906)  has  found  it  on  apricot,  osage  orange,  box  elder,  sassafras, 
and  hazelnut. 

Gill  (1913)  says  that  according  to  reports  from  Riverside,  New  Mexico, 
the  entire  peach  crop  for  1909  and  1910  in  that  locality  was  destroyed 
by  the  leaf  roller .  He  did  not  find  the  insect  seriously  damaging  peaches 
in  later  years,  however,  and  it  has  not  been  noted  in  New  York  as  injuring 
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peaches,  except  occasionally  and  in  small  numbers,  in  orchards  in  close 
proximity  to  badly  infested  apple  orchards. 

The  larva  of  Ar chips  ar- 
gyrospila  is  very  similar  to 
that  of  A.  rosaceana,  and  the 
two  species  are  likely  to  be 
confused  in  a  superficial  ex¬ 
amination.  The  only  safe 
way  of  determining  the  host 
plant  is  by  breeding  the 
adults. 

HABITS  AND  INJURIES 

The  larvae  of  the  leaf  roller 
appear  as  the  buds  are  burst¬ 
ing,  and  begin  to  attack  the 
unfolding  leaves,  bending 
them  over  and  tying  them  together  with  silk  (Fig.  44).  Within  the  nest 
thus  formed  the  larvae  live  and  feed  on  the  leaves.  Their  injuries  to 
the  leaves  are  often  very  serious.  Gillette  (1900)  says,  “  I  have  seen 
small  orchards  entirely  defoliated  by  this  species  so  that  not  a  green 

leaf  could  be  seen.” 

As  soon  as  the  blossoms  appear 
the  larvae  begin  to  eat  the  blossom 
stems  and  tie  them  together  with 
silken  threads,  along  with  the 
leaves  surrounding  the  blossom 
clusters.  This  webbing  of  the  blos¬ 
som  clusters  interferes  seriously 
with  the  work  of  spraying  for  the 
codling  moth.  In  one  Baldwin 
orchard  in  which  the  larvae  were 
very  abundant,  the  blossom  clus¬ 
ters  were  so  webbed  together  and 
covered  over  with  silk,  dried  petals, 
and  leaves,  that  it  was  almost 
impossible  to  get  the  spray  mix¬ 
ture  into  the  calyx  cup. 

As  soon  as  the  young  apples  or 
pears  begin  to  set,  they  are  webbed 
together  also,  and  the  larv^  live  inside  the  webbing  and  gnaw  cavities 
into  the  sides  of  the  young  fruit  (Figs.  45  and  46).  Lintner  (1889)  also 
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has  reported  this  habit  of  the  larvae,  referring  to  some  young  pears  whieh 
had  been  eaten  into  in  this  way,  sent  to  him  by  P.  Barry,  of  Rochester. 
Stedman  (1906)  observed  the  same  thing  in  Missouri,  and  considered  this 
the  most  serious  form  of  injury  caused  by  the  insect.  It  is  certain  that 
in  New  York  orchards  during  the  past  season  a  very  large  number  of 
pears  and  apples  were  totally  destroyed  by  the  larvae,  and  many  others 
were  seriously  marred  and  deformed.  In  the  case  of  apples,  when  injured 
very  young  a  considerable  proportion  of  the  fruit  falls  off,  and  the  apples 
that  remain  on  the  tree  and  are  injured  later  are  usually  much  scarred 
and  deformed  (Fig.  47).  The  injury  is  so  severe  that  the  fruit  cannot 


Fig.  47.  APPLES  SCARRED  AND  DEFORMED  BY  LEAF  ROLLERS 

outgrow  it.  In  a  large  commercial  orchard  the  writers  have  seen  forty 
per  cent  of  the  apples  deformed  and  unfit  for  market.  The  work  of  the 
larvffi  on  pears  is  similar,  but  has  not  been  so  extensive  in  New  York. 

The  senior  author  has  counted  seventeen  larvas  in  nine  blossom  clusters ; 
R.  W.  Braucher,  a  field  assistant,  counted  twenty-one  larvas  on  a  twig 
21  inches  long,  and  nineteen  on  another  twig  22  inches  long.  This  may 
give  some  idea  of  the  abundance  of  the  insect.  When  disturbed,  the  larvas 
drop  down  out  of  their  hiding  places  and  hang  suspended  by  silken  threads, 
like  cankerworms.  When  all  is  quiet  they  climb  back  to  their  hiding  places 
and  begin  their  work  again. 

LIFE  HISTORY 

THE  EGG 

The  time  of  egg  laying  varies  with  the  season.  In  19  ii  the  moths 
were  out  in  abundance  about  the  middle  of  June  and  were  laying  their 
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eggs  in  large  numbers  from  that  time  on.  In  1914  the  season  was  some¬ 
what  later,  and  the  eggs  were  apparently  produced  in  greatest  numbers 
during  the  last  of  June  and  the  first  part  of  July.  The  eggs 
remain  on  the  trees  until  the  following  May,  or  about  ten 
months. 

The  eggs  are  deposited  in  small,  oval,  convex  patches 
(Figs.  48  and  49)  on  the  bark  of  the  smaller  twigs.  They 
are  often  laid  on  the  rough  fruit  spurs  of  the  apple,  where 
it  is  almost  impossible  to  see  them.  The  masses  are  usually 
a  shade  darker  in  color  than  the  bark,  but  in  some  cases 
there  is  very  little  difference.  The  eggs  are  placed  very 
close  together  in  the  mass  and  covered  with  a  heavy  varnish, 
so  that  it  is  difficult  to  distinguish  the  individual  eggs.  In 
one  mass  of  about  the  average  size  the  senior  writer  has 
counted  one  hundred  and  ten  eggs;  some  masses  certainl}^ 
contain  more,  and  others  much  less.  The  masses  vary  in  size 
from  as  large  as  the  end  of  a  lead  pencil,  or  smaller,  to  twice 
as  large. 

Some  data,  though  meager,  Were  obtained  in  1914  on 
the  number  of  eggs  laid  by  a  single  moth.  One  moth  confined 
in  a  cage  deposited  three  masses,  with  a  total  of  214  eggs;  another 
deposited  one  mass  containing  86  eggs;  a  third  deposited  one  large  mass 
of  92  eggs  and  a  small  mass  of  14  eggs. 

The  hatching  period  has  been  found  to  extend  over  a  much  longer 
time  than  had  been  supposed.  The  caterpillars  begin  to  emerge  from 

the  eggs  in  the  first  week  of  May  (on  May  4 
in  1911,  and  on  May  7  in  1914).  In  1914 
the  last  eggs  were  seen  to  hatch  on  May  25. 
This  gives  a  period  of  eighteen  days,  which 
the  writers  believe  is  longer  than  the  normal. 
Certainly  the  great  majority  of  the  eggs 
hatch  within  ten  or  twelve  days  from  the 
time  when  the  first  larvae  emerge.  Seasonal 
conditions  would  undoubtedly  cause  consider¬ 
able  variation  in  the  time  of  hatching  and 
in  the  period  through  which  it  extends. 
Stedman  (1906)  says  that  in  Missouri  the 
eggs  hatch  in  the  latter  part  of  April  and  the 
first  part  of  May.  Gillette  (1892)  found 

Fig.  49.  AN  EGG  PATCH  jjg  Colorado  they  hatch  in  the  latter 

part  of  April,  in  time  for  the  larvae  to  begin  feeding  on  the  very  young 
leaves.  In  some  cases  the  larvae  appear  on  cherries  early  enough  to 
damage  the  buds  some  time  before  the  buds  burst. 


Fig.  48. 

EGG 

PATCHES 
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THE  CATERPILLAR 

The  caterpillars  gnaw  through  the  thick  coat  of  varnish  over  the  eggs 
•  emerge,  leaving  the  mass  full  of  tiny  holes  and  light  gray  in  color. 
The  empty  egg  masses  (Fig.  50)  are  very  conspicuous  because  of  this 
light  color.  The  writers’  observations  show  that  all  the  caterpillars  from 
a  single  egg  mass  emerge  about  the  same  time. 

The  young  larva  is  about  one  twenty-fifth  of  an  inch  long,  and  is  light 
green  in  color,  with  a  very  large  black  head  and  a  wide,  dark-colored 
prothorax.  The  body  is  sparsely  covered  with  long,  slender  hairs,  some¬ 
what  noticeable  along  the  sides.  When  full-grown  the  caterpillars  measure 
from  seven-eighths  of  an  inch  to  practically  one  inch  in  length.  The 

mature  larvae  (Figs.  51  and 
52)  vary  considerably  in  ap¬ 
pearance.  In  general,  the 
body  is  light  green  in  color,  the 
head  black,  and  the  thoracic 
shield  dark-colored,  at  least 
up  to  the  last  molt.  The 
thoracic  shield  varies,  in  some 
individuals  being  light  brovm 
on  top  and  dark  along  each 
edge.  In  descriptions  of  larvae 
collected  in  Colorado,  Dyar 
calls  attention  to  the  great 
variation  and  describes  in 
detail  several  varying  indi¬ 
viduals.  He  also  describes  one 
lot  of  larvae  as  Cacoscia 
dana,  but  states  that  it  is  not  more  than  a  variety  of  argyrospila. 

In  the  cages  at  the  Cornell  insectary,  the  shortest  period  in  which 
the  larvae  matured  was  twenty-two  days  and  some  took  considerably 
longer.  In  Colorado,  Gillette  (1892)  placed  egg  masses  in  sacks  tied 
over  the  limbs  of  plum  trees,  and  found  that  the  shortest  time  in  which 
larvae  matured  was  thirty  days.  It  is  possible  that  a  scarcity  of  food 
prolonged  the  time  in  this  case;  on  the  other  hand,  if  the  food  is  allowed 
to  become  scarce  when  the  larvae  are  nearly  mature,  pupation  is  hastened, 
and  this  may  have  been  the  case  in  the  cages  at  the  Cornell  insectary. 
Stedman  (1906)  says  that  in  Missouri  the  larvae  mature  in  from  eighteen 
to  twenty  days.  Gill  (1913),  in  his  work  in  Colorado  in  1912,  found 
that  the  average  length  of  the  larval  stage,  determined  from  two  hundred 
and  three  individuals,  was  28.05  days. 


Fig.  50.  EMPTY  EGG  MASSES 
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THE  PUPA 

When  the  larva  beeomes  full-grown  it  spins  a  very  thin,  flimsy  web 
in  a  rolled  leaf,  or  between  leaves  that  have  been  tied  together,  atTd  ehanges 
to  a  pupa.  The  pupa  is 
light  brown  and  usually 
a  little  over  half  an  inch 
long.  It  is  very  active, 
wriggling  vigorously 
when  handled.  There  ’* 
are  two  transverse  rows 
of  backward  projecting 
hooks  on  the  upper  side 
of  most  of  the  abdominal 
segments.  The  last  seg¬ 
ment  of  the  abdomen  is 

considerably  longer  than  the  others,  is  tapering,  and  ends  in  about  six 
strong,  chitinous  hooks  (Fig.  53). 

The  duration  of  the  pupal  stage  varies  considerably.  In  19  n  the 
very  meager  data  available  indicated  that  this  variation  is  from  nine 
to  twelve  days.  In  1914  the  junior  author  made  extended  observations 
on  this  point.  He  placed  nearly  full-grown  larvae  in  jars,  with  an  abun¬ 
dance  of  fresh  food.  The  jars  were  kept  in  an  open-air  insectary  under 
normal  conditions  of  temperature.  Every  morning  at  about  the  same 
hour  the  jars  were  carefully  examined  and  each  newly  transformed  larva 
was  removed.  During  the  first  part  of  the  work  each  pupa  was  placed 
m  a  separate  vial,  with  muslin  over  the  top,  and  its  record  of  transfor- 
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mation  to  the  moth  stage  was  kept  separate  from  the  others.  Later 
a  1  the  pupse  gathered  on  one  morning  were  placed  in  a  lantern  globe 
with  some  leaves,  and  muslin  was  tied  over  both  ends  of  the  globe;  this 
arrangement  provided  clear  circulation  of  air  and  probably  nearly  normal 
conditions  of  temperature.  As  the  moths  emerged  each  one  was  removed 
and  the  date  recorded.  The  results  of  the  study  are  given  in  table  i  * 
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TABLE  I.  Pupal  Instar  of  Archips  argyrospila 


Number  of  specimens 

Date  of 
pupation 

Date  of 
emergence 

Length 
of  instar 
(days) 

Total 

days 

I . 

June  10 

June  20 

10 

10 

4 . 

June  10 

June  23 

13 

52 

2 . 

June  10 

June  24 

14 

28 

I . 

June  10 

June  25 

15 

15 

I . 

June  II 

June  20 

9 

9 

I . 

June  II 

J  une  2 1 

10 

10 

I . 

June  1 1 

June  23 

12 

12 

5 . 

June  II 

June  24 

13 

65 

3 . 

June  II 

June  25 

14 

42 

2 . 

June  II 

June  26 

15 

30 

I . 

June  12 

June  23 

II 

II 

2 . 

June  12 

June  26 

14 

28 

5 . 

June  13 

June  23 

10 

50 

3 . . 

June  13 

June  24 

1 1 

33 

4 . 

June  13 

June  25 

12 

48 

6 . 

June  13 

June  26 

13 

78 

5 . 

June  13 

June  27 

14 

70 

4 . 

June  13 

June  28 

15 

60 

4 . 

June  14 

June  24 

10 

40 

4 . 

June  14 

June  26 

12 

48 

4 . 

June  14 

June  27 

13 

52 

2 . 

June  14 

June  28 

14 

28 

3 . 

June  14 

June  29 

15 

45 

2 . 

June  14 

June  30 

16 

32 

3 . 

June  15 

June  26 

II 

33 

8 . 

June  15 

June  27 

12 

96 

9 . 

June  15 

June  28 

13 

117 

2 . 

June  15 

June  29 

14 

28 

2 . 

June  16 

June  26 

10 

20 

I . 

June  16 

June  27 

II 

II 

8 . 

June  16 

June  28 

12 

96 

9 . 

June  16 

June  29 

13 

117 

2 . 

June  16 

June  30 

14 

28 

I . 

June  16 

July  I 

15 

15 

I . 

June  17 

June  28 

1 1 

II 

4-  . . 

June  17 

June  29 

12 

48 

6 . 

June  17 

June  30 

13 

78 

3 . 

June  17 

July  I 

14 

42 

I . 

June  18 

June  27 

9 

9 

2 . 

June  18 

June  29 

II 

22 

4 . 

June  18 

June  30 

12 

48 

5 . 

June  18 

July  I 

13 

65 

I . 

June  18 

July  2 

14 

14 

I . 

June  19 

June  29 

10 

10 

2 . 

June  19 

June  30 

II 

22 

6 . 

June  19 

July  I 

12 

72 

3 . 

June  19 

July  2 

13 

39 

I . 

June  19 

July  3 

14 

14 

I . 

June  20 

June  30 

10 

10 

I . 

June  20 

July  I 

1 1 

II 

4 . 

June  20 

July  2 

12 

48 

7 . 

June  20 

July  3 

13 

91 

2 . 

June  20 

July  4 

14 

28 

I . 

June  20 

July  5 

15 

15 

I . 

June  2 1 

July  2 

II 

II 
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TABLE  I  {continued) 


Number  of  specimens 

Date  of 
pupation 

Date  of 
emergence 

Length 
of  instar 
(days) 

Total 

days 

3 . 

June 

21 

July 

3 

12 

36 

5 . 

June 

21 

July 

4 

13 

65 

2 . 

June 

21 

July 

5 

14 

28 

I . 

June 

21 

July 

6 

15 

15 

5 . 

June 

22 

July 

4 

12 

60 

5 . 

June 

22 

July 

5 

13 

65 

I . 

June 

22 

July 

6 

14 

14 

I . 

June 

23 

July 

3 

10 

10 

10 . 

June 

23 

July 

5 

12 

120 

9 . 

June 

23 

July 

6 

13 

117 

I . 

June 

23 

July 

7 

14 

14 

2 . 

June 

23 

July 

8 

15 

30 

I . 

June 

24 

July 

5 

1 1 

II 

3 . 

June 

24 

July 

6 

12 

36 

5 . 

June 

24 

July 

7 

13 

65 

I . 

June 

24 

July 

8 

14 

14 

Total.  .  227 

Total..  2,865 

Average .  12.6 

It  is  seen  from  table  i  that  227  pupae  were  under  observation,  and 
that  the  minimum  length  of  the  pupal  instar  was  9  days,  the  maximum 
length  was  16  days,  and  the  average  was  12.6  days. 

During  the  first  part  of  the  investigation  no  data  were  kept  on  the 
sexes,  but  sex  determinations  were  made  in  the  later  stages  of  the  obser¬ 
vations  in  the  case  of  the  last  155 
individuals,  of  which  70  were  fe¬ 
males  and  85  were  males.  Separate 
data  on  the  pupal  instars  of  the 
two  sexes,  however,  were  not  ob¬ 
tained.  Therefore  the  average  of 
12.6  days  is  that  for  males  and 
females  combined  in  probably  about 
the  proportion  shown  by  the  fore¬ 
going  figures  concerning  the  last 
155  individuals. 

The  maximum  and  minimum 
temperatures  for  each  day  covering  the  period  of  the  experiment  are 
given  in  table  2.  These  were  taken  from  the  records  of  the  United 
States  Weather  Bureau  at  Rochester,  New  York.  Rochester  is  eighteen 
miles  southeast  of  Hilton,  where  the  field  laboratory  was  situated,  and 
the  temperature  conditions  there  would  probably  fairly  represent  those 
at  Hilton,  although  there  is  a  difference  in  altitude  of  about  240  feet. 
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TABLE  2.  Temperatures  for  Period  of  Experiment  * 


Date 


June  10 
1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

July  I 

2 

3 

4 

5 

6 

7 

8 


Temperature 
(degrees  Fahrenheit) 


Maximum 


84 

83 

74 
73 

65 

70 

62 

76 

84 

75 
64 

66 

70 
84 

92 

84 

79 
73 
81 
64 
75 
73 

71 

73 

80 

79 

79 

80 

85 


Minimum 


67 

63 

59 

50 

52 

51 

49 

44 

56 

45 

41 

54 

57 

64 
69 
62 

56 

58 

57 

53 

52 

54 

60 

58 
58 
62 

61 
66 
64 


*  From  the  records  of  the  United  States  Weather  Bureau  at  Rochester,  New  York. 


Gill  (1913)  found,  from  observations  on  128  individuals,  that  in  Colorado 
the  average  length  of  the  pupal  period  was  11.25  days;  Gillette  (1904) 
found  the  out-of-door  average  to  be  about  ii  days;  Davidson  (1913) 
found  that  in  California  the  pupal  period  was  considerably  longer  than 
in  either  New  York  or  Colorado,  the  average  duration  being  19.8  days 
for  the  females  and  20.3  days  for  the  males.  In  the  cages  at  the  Cornell 
insectary  the  pupal  stage  lasted  from  9  to  12  days. 

THE  MOTH 

In  general  the  moth  is  rusty  red,  with  two  bright  silvery  spots  on  the 
costal  margin  of  each  front  wing  (Fig.  54).  The  moths  vary  from  three- 
quarters  of  an  inch  to  an  inch  in  expanse  of  wings,  the  males  being  usually 
smaller  than  the  females.  There  is  a  marked  variation  in  the  coloring 
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and  markings  of  the  moths;  some  are  much  darker  than  others,  and  in 
some  the  markings  are  very  distinct  while  in  others  they  are  not. 

Records  taken  by  the  senior  writer  during  the  season  of  19  ii  show 
that  in  the  insectary  the  moths  were  emerging  nearly  every  day  from 
June  5  to  June  21.  The  last  moth  appeared  on  June  24.  Mr.  Braucher, 
who  was  in  the  field  making  observations  on  the  codling  moth,  reports 
that  on  June  13  the  leaf-roller  moths  were  out  in  great  numbers.  By 
the  middle  of  June  they  were  emerging  in  the  greatest  numbers,  and  nearly 
all  had  emerged  before  July.  In  1914  the  time  of  emergence  was  some¬ 
what  later,  the  moths  appearing  in  the  greatest  numbers  during  the  last 
two  weeks  of  June. 

NUMBER  OF  BROODS  IN  A  SEASON 

Packard  (1885)  observed  the  caterpillars  feeding  on  the  oak  early 
in  June  and  found 
the  moths  appear¬ 
ing  the  latter  part 
of  the  same 
month,  and  there¬ 
fore  inferred  that 
there  are  two 
broods  in  a  sea¬ 
son.  He  said: 

“  Hence  without 
much  doubt  there 
are  two  broods, 
the  caterpillar  oc¬ 
curring  late  in 

summer  turning  to  chrysalides,  and  hibernating  as  such,  the  moth  flying 
about  in  the  spring  and  laying  its  eggs  on  the  shoots,  so  that  the  larva 
may  hatch  when  the  leaves  are  unfolding  and  find  its  food  ready  and 
at  hand.” 

Gillette  (1892)  states  that  he  has  found  only  one  brood  in  a  season  in 
Colorado.  The  eggs,  which  are  deposited  in  July,  remain  unhatched  until 
the  following  spring.  Stedman  (1906)  says,  “  There  is,  in  Missouri  at  least, 
only  one  brood  of  this  insect  each  year.”  Gill’s  (1913)  observations  in 
Colorado  and  New  Mexico'  show  that  the  “  insect  has  only  one  generation 
in  the  course  of  a  year.”  The  writers’  observations  in  New  York  accord 
with  these,  for  they  find  only  one  generation  a  year.  In  all  probability  this 
is  the  normal  number. 

NATURAL  ENEMIES 

The  fruit-tree  leaf  roller  seems  to  have  a  number  of  natural  enemies, 
mostly  hymenopterous  parasites.  In  19  ii  at  least  four  species  of  parasites 
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were  bred  from  larvae  and  pupae  in  the  cages  at  the  Cornell  insect  ary, 
and  many  primary  and  secondary  parasites,  and  at  least  one  tertiary 

parasite,  were  bred  from  insects  in 
the  field.  The  whole  problem  is  a 
complicated  and  interesting  one, 
and  its  solution  will  require  much 
more  detailed  study  than  has  yet 
been  given  to  it. 

From  the  great  number  of  par¬ 
asites  found,  it  seemed  at  first  that 
the  leaf  roller  would  be  almost 
exterminated.  As  a  matter  of  fact, 
however,  the  parasites  appeared  to 
have  little  effect  in  diminishing  the 
number  of  moths.  Either  the  moths 
were  too  abundant  to  be  perceptibly 
Fig.  55.  pimplacon^^^^^  lessened  in  numbers,  or  the 

secondary  parasites  succeeded  in 
preventing  the  primary  ones  from  becoming  effective.  The  latter  theory 
is  hardly  plausible,  because  there  was  time  for  only  one  generation,  and 
whatever  primary  parasites  were  present  probably  accomplished  their 
work  before  being  killed  by  the  secondary  ones.  It  is  quite  probable 
that  the  number  of  individual  parasites  was  overestimated. 

The  parasite  that  was  bred  in  greatest  numbers  was  Pimpla  conquisitor 
(Fig.  55),  which  must  have  destroyed  many  of  the  larv^.  Another 
species  was  Amicroplus  sp.  (Fig.  56),  a  small  parasite,  twenty-three 
specimens  of  which  were  bred  from  one  larva;  the  cocoons  of  these  para¬ 
sites,  spun  on  the  outside  of  the  body  of  the  host,  almost  covered  it.  A 
single  specimen  of  Phytodietus  vulgaris  and  a  single  specimen  of  Sympiesus 
sp.  were  also  bred. 

In  addition,  Mr.  Braucher  reared  Pimpla  inquisitor  and  Glypta  simpli- 
cipes.  These  two  species  seemed  to  be  rather  abundant  in  the  field. 
A  single  specimen  of  Carcelia  nigropalpus  was  also  obtained. 

Notwithstanding  this  somewhat  long  list  of  parasites,  the  leaf  roller 
was  not  held  in  check.  The  moths  issued  in  abundance  and  deposited 
large  numbers  of  eggs. 


EXPERIMENTS  IN  CONTROLLING  THE  LEAF  ROLLER 

EXPERIMENTS  IN  1911,  1912,  AND  1913 

The  leaf  roller  is  a  pest  not  easily  controlled.  Its  habit  of  rolling  leaves, 
t3dng  them  together,  and  living  within  these  protective  coverings,  makes 
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It  difficult  to  get  at.  An  attempt  was  made  to  control  the  insect  by 
thoroughly  spraying  the  infested  trees  with  arsenate  of  lead  and  lime- 
su  ur  about  the  time  when  the  buds  were  bursting  and  again  just  before 
the  blossoms  opened,  but  the  result  was  not  satisfactory. 

POISON  AND  CONTACT  SPRAYS 

In  the  spring  of  1911  an  infested  orchard  belonging  to  W.  O.  Page 
at  Bethany  Center,  New  York,  was  sprayed,  about  the  time  when  the  buds 
were  bursting,  with  a  mixture  consisting  of  2  pounds  of  paste  arsenate 
of  lead  to  so  gallons  of  hme-sulfur  solution.  Just  before  the  blossoms 
opened  thirteen  Baldwin  trees  in  this  orchard  were  thoroughly  sprayed 
a  second  time  and  later,  after  the  petals  had  fallen,  the  same  trees  were 
again  thoroughly  sprayed,  the  mixture  in  each  of  these  cases  being  the 
sanie  as  that  used  in  the  first  application.  These  three  thorough  sprayings 

did  not  afford  any  adequate  protection;  the  larvae  of  the  leaf  roller  were 
not  visibly  lessened  in  munbers. 

On  May  1°  and  ii,  1912,  different  blocks  of  Rhode  Island  Greening 
rees  in  this  orchard  were  sprayed  respectively  ivith  the  following  materials : 

(1)  Lim.e-sulfur,  i  gallon  to  40  gallons  of  water,  and  arsenate  of  lead 

6  pounds  to  100  gallons  of  the  mixture 

(2)  Lime-sulfur,  i  gallon  to  40  gallons  of  water,  and  Ortho  arsenite  of 

zinc,  2  pounds  to  100  gallons  of  the  mixture 

(3)  Lime-sulfur,  i  gaUon  to  40  gallons  of  water,  and  arsenite  of  zinc 

3  pounds  to  100  gallons  of  the  mixture 

(4)  Black-leaf-40  tobacco  extract  i  pint,  and 

soap  5  pounds,  to  loo  gallons  of  water 

(5)  Arsenate  of  lead,  6  pounds  to  loo  gallons 

of  water 

(6)  Arsenate  of  lead,  8  pounds  to  loo  gallons 

of  water 

(7)  Black-leaf-40  I  pint,  soap  5  pounds,  and 

ai  senate  of  lead  4  pounds,  to  100  gallons 
of  water 

(8)  Lime-sulfur,  i  gallon  to  40  gallons  of 

water,  and  powdered  arsenate  of  lead 
8  pounds  to  200  gallons  of  the  mixture 
At  the  time  of  spraying,  the  buds  had  opened 
but  the  flower  clusters  had  not  separated,  fig  ,6 
The  eggs  of  the  leaf  roller  were  hatching  in 
large  numbers  and  the  larvae  were  very  abun- 

Examination  at 

1  e  o  reveal  any  dead  larvae  within  the  flower  clusters.  This 
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may  have  been  because  the  spray  had  not  killed  any  larvae,  or  the  dead 
bodies  may  have  been  washed  away  by  rains.  It  would  have  been 
advantageous  to  examine  the  trees  daily,  but  this  was  impossible. 

One  surprising  feature  in  the  results  of  the  experiments  was  that  on 
the  trees  sprayed  with  a  mixture  of  Black-leaf-40,  soap,  and  arsenate 
of  lead,  a  considerable  proportion  of  the  egg  masses  contained  unhatched 
eggs  and  in  some  cases  whole  masses  had  failed  to  hatch.  It  was  evident 
that  this  combination  destroyed  some  of  the  eggs,  although  not  enough 
to  exert  any  marked  influence  on  the  final  results. 

The  results  of  the  whole  series  of  experiments  were  discouraging  so 
far  as  prevention  of  injury  to  the  fruit  was  concerned.  There  was  so 
little  difference  between  the  sprayed  and  the  unsprayed  lots  that  it  did 
not  seem  worth  while  to  make  a  count  of  the  fruit.  Only  about  250 
barrels  of  apples  were  produced  out  of  a  normal  800  barrels,  and  these 
were  produced  mostly  in  the  tops  of  the  trees  and  in  parts  of  the  orchard 
not  so  badly  infested. 

It  will  be  noted  that  the  fourth  combination,  of  Black-leaf-40  and 
soap,  was  a  simple  contact  spray.  It  seemed  worth  while  to  make  an 
attempt  to  kill  the  young  caterpillars  with  this  spray,  since  such  a  mixture 
might  be  effective  if  the  larvae  were  where  they  could  be  hit.  A  few 
larvae  were  killed  when  they  were  fairly  drenched  with  the  soap  and 
tobacco  extract,  but  this  happened  rarely  and  the  general  results  were 
unsatisfactory. 

In  this  discussion  of  poison  sprays  the  work  of  the  Collamers  in  their 
large  orchards  at  Hilton,  New  York,  is  of  interest.  These  orchards 
were  sprayed  five  times  and  the  work  was  done  thoroughly  and  intelli¬ 
gently.  The  trees  were  sprayed  first  in  the  dormant  condition,  just 
before  the  buds  burst,  with  lime-sulfur,  i  gallon  to  6|  gallons  of  water, 
with  I  pint  of  Black-leaf- 40  added  to  every  100  gallons  of  the  mixture 
for  control  of  the  aphis.  The  second  application  was  made  just  before 
the  blossoms  opened,  with  i  gallon  of  lime-sulfur  to  50  gallons  of  water  and 
3  pounds  of  arsenate  of  lead.  The  third  application  was  made  just  after 
the  petals  had  fallen,  with  i  gallon  of  lime-sulfur  to  50  gallons  of  water, 
3  pounds  of  arsenate  of  lead,  and  Black-leaf-40  at  the  rate  of  f  pint 
to  100  gallons.  The  fourth  application  was  made  about  ten  days 
to  two  weeks  after  the  third,  with  i  gallon  of  lime-sulfur  to  50  gallons 
of  water  and  3  pounds  of  arsenate  of  lead.  At  this  time  the  ovmers  became 
much  concerned  about  the  leaf  roller,  and  sprayed  a  fifth  time  with 
arsenate  of  lead  alone,  4  pounds  to  50  gallons  of  water.  In  spite  of  this 
extraordinary  amount  of  careful  and  thorough  spraying,  the  trees  and 
the  cover  crop  under  the  trees  were  alive  with  larvae  and  it  was  estimated 
that  forty  per  cent  of  the  fruit  crop  was  ruined. 
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Gillette  and  Weldon  (1912)  conducted  a  series  of  experiments  in 
Colorado,  in  an  attempt  to  control  the  leaf  roller  by  the  use  of  poison 
sprays.  The  first  spray  was  applied  on  May  5.  The  cluster  buds  had 
separated  but  the  individual  blossoms  had  not  begun  to  open.  Two  days 
earlier,  an  examination  had  shown  that  “  practically  every  leaf  or  blossom 
bud  picked  had  from  three  to  five  larvae  feeding  in  it.”  It  was  estimated 
that  75  per  cent  of  the  larvae  were  killed  by  this  one  application.  Un¬ 
fortunately,  however,  where  the  larvae  are  multitudinous,  25  per  cent  of  the 
original  number  are  quite  sufficient  to  cause  disastrous  results.  The 
problem  then  is  to  catch  the  remaining  25  per  cent  before  they  can  enter 
the  buds  or  get  out  of  the  way  of  the  poison. 

Gill  (1913),  in  his  thorough  work  in  New  Mexico  and  in  Canon  City, 
Colorado,  found  that  applications  of  arsenicals  alone  and  in  combination 
with  40  per  cent  nicotine  solution  have  greatly  reduced  the  amount  of 
injury  to  the  fruit  and  foliage,  but  these  sprays  have  not  been  so  effective 
as  is  desirable.” 

Because  of  the  long  period  of  egg  hatching  it  is  almost  impossible  to 
poison  the  larvae  before  they  can  reach  a  safe  hiding  place.  Especially 
is  this  true  in  case  of  late  varieties  of  apples.  It  should  be  said,  however, 
that  much  benefit  has  been  derived  from  poison  sprays  in  protecting  the 
foliage  and  enabling  the  trees  to  develop  fruit  buds  for  the  subsequent 
season,  and  this  is  of  no  slight  importance.  At  the  same  time,  fruit 
buds  are  of  little  value  if  they  are  so  eaten  by  insects  that  they  cannot 
develop  into  fruit. 

MISCIBLE  OILS  FOR  DESTRUCTION  OF  EGGS 

In  April,  1912,  the  senior  writer  conducted  some  experiments  in  the 
insectary  in  order  to  determine  the  effect  of  miscible  oils  on  the  eggs 
of  the  leaf  roller.  These  experiments  showed  that  when  the  egg  masses 
were  thoroughly  drenched  with  a  miscible  oil  at  the  dilutions  of  i  part 
of  oil  to  13  parts  of  water  and  i  part  of  oil  to  15  parts  of  water,  the  eggs 
did  not  hatch.  Unfortunately  the  knowledge  was  gained  too  late  to  be 
applied  in  the  field  that  year. 

In  the  spring  of  1913,  however,  in  the  orchard  of  W.  O.  Page,  the  senior 
writer  conducted  a  series  of  experiments  with  miscible  oils,  using  two 
well-known  commercial  brands.  Thirty  large  russet  trees  were  included 
in  the  experiment.  These  were  carefully  sprayed  with  the  oils  in  the 
proportion  of  i  gallon  of  oil  to  15  gallons  of  water.  In  addition,  the 
owner  of  the  orchard  sprayed  a  much  larger  number  of  trees  with  Scalecide 
at  the  same  dilution.  The  oils  were  applied  on  April  2  and  3,  before  the 
buds  had  started  although  they  had  begun  to  swell.  Unfortunately  it 
rained  hard  on  the  afternoon  of  April  3,  when  the  oil  applied  that  morning 
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had  been  on  for  only  four  hours  and  the  oil  applied  the  day  before  had 
been  on  for  only 'about  twenty-four  hours.  Without  doubt  this  influeneed 
the  final  results. 

On  May  13  a  eount  was  made  of  the  eggs  destroyed  by  the  oil  in  various 
masses.  The  masses  were  taken  mainly  from  the  row  that  was  sprayed 
in  the  forenoon  of  the  day  on  which  it  rained  in  the  afternoon.  The 
results  of  the  count  showed  fhat  a  fraction  over  76  per  cent  of  the  eggs 
had  been  destroyed.  In  that  part  of  the  orchard  sprayed  by  the  owner 
a  more  extensive  count  of  egg  masses  showed  that  practically  79  per 
cent  of  the  eggs  had  been  destroyed.  Among  the  egg  masses  gathered  at 
random  in  this  part  of  the  orchard  and  counted,  there  were  six  in  which 
the  hatching  was  practically  entire.  These  masses  appeared  not  to 
have  been  touched  by  the  spray.  They  were,  however,  included  in  the 
count  in  order  to  show  the  actual  value  of  the  spraying.  'On  the  other 
hand,  if  they  were  counted  as  touched  by  the  oil  when  actually  they 
were  not,  the  results  would  not  show  the  true  efficiency  of  the  material 
as  a  killing  agent. 

The  general  effect  of  the  miscible  oils  was  better  than  had  been 
hoped.  There  was  no  appearance  of  injury  due  to  the  oils.  The 
spraying  was  done  in  moderately  warm  weather,  at  as  near  the  active 
growing  period  of  the  trees  as  possible,  and  the  orchard  bore  a  fair  crop 
of  fruit. 

Gill  (1913),  in  his  work  with  miscible  oils  in  Colorado,  destroyed  a 
much  larger  proportion  of  the  eggs.  Gillette  and  Weldon  (1912)  suc¬ 
ceeded  in  destroying  95  per  cent  of  the  eggs.  From  their  accounts  it 
appears  that  the  trees  were  more  thoroughly  drenched  than  were  those 
in  the  New  York  orchard,  where  it  was  feared  that  the  oil  might  be 
injurious. 

EXPERIMENTS  IN  1914 

In  1914  un  extensive  series  of  experiments  was  planned,  based  on 
knowledge  gained  from  the  work  of  the  previous  seasons.  The  field 
experiments  were  made  at  Hilton,  New  \ork.  The  objects  of  the  work 
were  two  in  number  —  to  obtain  further  information  regarding  the  life 
history  of  the  insect  in  western  New  York,  and  to  work  out  a  definite 
practical  measure  of  control.  The  junior  author  w^'as  placed  in  charge 
of  the  field  experiments,  in  which  he  had  the  cooperation  of  two  fruit 
growers,  the  Collamer  Brothers  and  Thomas  B.  Smith.  A  convenient 
building  for  use  as  a  laboratory  was  provided  by  the  Collamer  Brothers. 
A  porch  on  the  south  side  of  the  building  w^as  screened  in  and  used  as 
an  outdoor  breeding  house  (Fig.  57).  Fortunately  the  porch  was  w'ell 
shaded  by  a  large  apple  tree,  and  temperature  conditions  w^ere  as  near 
the  normal  outdoor  conditions  as  it  w^as  possible  to  get. 
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The  Coliamer  fruit  farm  of  125  acres  was  infested  generally  with  the 
leaf  roller,  and  certain  centers  of  more  than  average  infestation  could 
be  located.  Because  of  the  type  of  the  fruit  and  the  size  of  the  trees, 
the  problem  of  spraying  became  a  complicated  one.  Some  of  the  apple 
trees  were  sixty  years  old,  while  others  were  but  fifteen.  A  center  of 
infestation  was  found  in  an  apple  orchard  of  ii  acres  in  which  the  trees 
were  forty  years  old.  A  generally  severe  infestation  was  also  found  in 
the  plum  orchard  of  7  acres.  Egg  masses  were  abundant  in  the  pear 
orchards,  totaling  2 1  acres.  The  orchards  of  adjoining  fruit  farms  were 
likewise  severely  infested,  particularly  the  Smith  apple  orchard  of  35 
acres,  where  control  measures  were  also  being  taken. 


Fig.  57.  THE  OUTDOOR  BREEDING  HOUSE 


In  view  of  the  previous  results  obtained  with  miscible  oils  applied 
to  destroy  the  eggs,  it  was  deemed  advisable  to  work  further  with  the 
oils,  paying  particular  attention  to  any  possible  injury  to  the  trees  that 
might  be  caused  by  their  application  and  to  their  destructive  effect  on 
the  eggs.  In  addition  to  miscible  oils,  some  oil  emulsions  were  made 
and  applied  in  order  to  determine  their  efficiency.  The  possible  control 
of  the  pest  by  the  use  of  poison  alone  was  also  studied. 

LABORATORY  EXPERIMENTS  WITH  OILS 

In  order  to  obtain  in  advance  some  idea  as  to  the  effect  of  the  oils  on 
the  eggs,  many  twigs  having  egg  masses  on  them  were  collected  early 
in  the  season  and  brought  into  the  laboratory.  The  indoor  temperature 
was  high  enough  to  force  early  hatching.  A  munber  of  the  twigs  were 
sprayed  with  two  brands  of  miscible  oils,  a  knapsack  sprayer  being  used. 
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Other  twigs  were  left  as  a  check.  The  twigs  were  of  various  sizes,  but 
most  of  them  bore  foliage  since  they  were  kept  in  a  moderately  warm 
laboratory  and  moistened  as  occasion  demanded.  Close  watch  was 
kept  on  the  development  of  the  eggs  in  the  check,  and  comparison  was 
made  with  those  treated  with  oils.  It  was  observed  that  the  treated 
eggs  soon  began  to  show  a  dark  brown  color;  the  embryos  darkened  and 
did  not  retain  the  characteristic  red  color  so  noticeable  in  the  unsprayed 
and  healthy  eggs.  The  results  obtained  are  shown  in  table  3 : 


TABLE  3.  Percentage  of  Eggs  Destroyed  in  Indoor  Laboratory  Experi¬ 
ments  WITH  Oils 


Number  of  egg 
masses  observed 

Material 

applied 

Strength 

Date  of 
applica¬ 
tion 

Percent¬ 
age  of 
eggs  un¬ 
hatched 

Date  of 
hatching 

20 . 

Target  Brand 
scale  de¬ 
stroyer 

1-20 

April  7 . . . 

94-7 

24 . 

Scalecide . 

1-15 

April  7 .  .  . 

96.2 

. 

10  . 

(Check) . 

4  25 

April  20  to 
May  5 

It  was  considered  advantageous  to  make  a  careful  study  of  the  effect  of 
miscible  oils  and  oil  emulsions  on  egg  masses  under  natural  conditions,  in 
the  laboratory  as  well  as  in  the  field.  It  was  desired  also  to  determine  the 
value  of  some  of  the  oils  at  varying  strengths.  Consequently  a  number 
of  apple  twigs  from  two  to  four  feet  in  length,  having  egg  masses  on  them, 
were  brought  to  the  outdoor  laboratory  and  sprayed  with  miscible  oils 
and  oil  emulsions,  a  knapsack  sprayer  being  used.  The  twigs  were  stuck 
in  pans  of  earth  and  kept  moist.  The  results  are  given  in  table  4;  it 
is  seen  from  the  table  that  the  oils  prevented  a  large  proportion  of  the 
eggs  from  hatching. 

The  applications  were  made  at  various  dates  so  as  to  determine  whether 
the  eggs  were  more  susceptible  to  the  effect  of  the  oils  at  one  time  than 
at  another.  No  results  were  obtained  on  which  definite  conclusions 
regarding  this  point  might  be  based. 

The  twigs  sprayed  with  2o-p9r-cent  kerosene  emulsion  were  fairly 
well  advanced;  the  tips  of  the  buds  were  showing  green,  and  some  had  even 
begun  to  burst.  The  foliage  that  came  out  later  was  slighth"  burned 
as  a  result,  although  in  the  orchard  where  the  spray  was  applied  several 
da^^s  afterward  there  was  no  perceptible  injury  to  the  foliage. 
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TABLE  4*  Percentage  of  Eggs  Destroyed  in  Outdoor  Laboratory  Experi¬ 
ments  WITH  Oils 


Number 
of  egg 
masses 
observed 

Material  applied 

Strength 

Date  of 
applica¬ 
tion 

Percentage 
of  eggs 
unhatched 

Date  of 
hatching 

12 . 

Scalecide . 

1-15 

April  6 

96.2 

29 . 

Target  Brand  scale 
destroyer . 

1-20 

April  6 

97  I 

5 . 

(Check) . 

0.4 

May  4  to  17 

40 . 

Orchard  Brand. . .  . 

1-18 

April  10 

28.0 

20 . 

Orchard  Brand. . .  . 

1-15 

April  10 

86.0 

28 . 

Target  Brand  scale 
destroyer . 

1-20 

April  10 

96.3 

10 . 

(Check) . 

I .  I 

May  5  to  20 

42 . 

Kerosene  emulsion . 

20  per  cent 

April  27 

86.0 

2 . 

(Check) . 

0 

May  22  to  24 

FIELD  EXPERIMENTS  WITH  OILS 

Field  experiments  were  conducted  in  the  Collamer  plum  orchard  of 
7  acres.  The  trees  here  were  sixteen  years  old,  of  uniform  size,  and 
infested  generally  with  the  leaf  roller.  The  trees  were  sufficiently  small 
to  make  it  possible  to  search  them  for  egg  masses,  and  therefore  con¬ 
ditions  were  favorable  for  obtaining  some  definite  data  concerning:  (i)  any 
possible  injury  to  the  trees  caused  by  spraying  under  cold  weather  con¬ 
ditions;  (2)  the  most  favorable  time  for  the  application  of  oil;  (3)  the 
comparative  value  of  the  three  miscible  oils  used. 

The  plum  orchard,  shown  in  figure  58,  was  divided  into  a  number 
of  plats.  In  each  of  these  plats  trees  were  chosen  at  random,  on  which 
the  unhatched  egg  masses  were  marked  with  small  pieces  of  white  cheese¬ 
cloth  tied  about  the  twigs  near  the  egg  masses.  The  old,  hatched-out 
egg  masses  of  previous  years  were  picked  off  at  the  same  time.  The 
egg  masses  under  observation  could  be  readily  located  by  means  \  of  the 
pieces  of  cheesecloth,  and  an  accurate  count  could  be  made  of  the  hatched 
and  the  unhatched  egg  masses  after  spraying.  The  spray  was  applied 
with  a  power  sprayer,  a  low  pressure  being  used  and  no  attempt  being 
made  to  drench  the  trees.  Both  side^  of  the  trees  were  sprayed,  at  inter¬ 
vals  of  only  a  few  hours  in  some  cases  and  of  two  days  in  other  cases. 
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Fig.  58.  THE  COLLAMER  PLUM  ORCHARD 


Fig.  59.  THE  FIELD  FILLING  STATION 
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The  oils  were  mixed  at  the  field  filling  station  (Fig.  59),  the  necessary 
quantity  being  there  merely  added  to  the  water,  but  thorough  emulsion 
being  effected  before  application.  The  results  of  the  experiments  are  shown 
in  table  $ ;  it  is  seen  that  the  destructive  power  of  the  three  miscible  oils 
varies  only  slightly: 


TABLE  5.  Percentage  of  Eggs  Destroyed  in  a  Plum  Orchard  by  the  Use  of  Oils 


Number  of  egg  masses 
observed 

Material  applied 

Strength 

Date  of 
applica¬ 
tion 

Percent¬ 
age  of 
eggs 

unhatched 

76 . . 

Target  Brand  scale 
destroyer 

1-20 

April  15 

82.0 

75 . 

Orchard  Brand 

1-15 

April  1 4 
and  15 

74-3 

100 . 

Scalecide.  .  . 

I-T5 

April  10 
and  14 

79-4 

150 . 

(Check) . 

0.46 

RESULT  OF  SPRAYING  FOLLOW^ED  BY  LOW  TEMPERATURES 

On  April  6  a  small  group  of  trees  (plat  i)  was  sprayed  with  miscible 
oils,  a  knapsack  sprayer  being  used.  It  was  hoped  that  freezing  weather 
would  follow  the  drenching  of  the  trees,  so  that  the  effect  of  such  weather 
conditions  on  the  results  of  the  spraying  might  be  observed.  The  trees 
were  literally  drenched  with  the  spray,  which  collected  at  the  crowns  and 
streamed  down  on  all  sides  of  the  trees.  The  day  on  which  the  oils  w^ere 
applied  was  a  cold  one;  the  maximum  temperature  for  the  day  was  52° 
F.  and  the  minimum  was  30°.  Snow  was  falling  before  the  work  was  com¬ 
pleted.  On  the  7th  the  weather  was  generally  dam.p;  the  maximum 
temperature  was  48°  and  the  minimum  was  32°.  There  was  a  slight 
rainfall  during  the  night.  On  the  morning  of  the  8th  there  was  hail,  fol¬ 
lowed  by  a  wet  snow  which  covered  the  ground  to  three-fourths  of  an 
inch;  the  maximum  temperature  was  48°  and  the  minimum  was  32.4°. 
On  the  9th  the  weather  was  clear  and  cold,  the  maximum  temperature 
being  45°  and  the  minimum  25.5°.  It  is  thus  seen  that  the  trees  were 
treated  with  oils  under  unfavorable  weather  conditions.  In  spite  of 
this,  there  was  no  apparent  injury  to  any  of  the  trees  throughout 

the  entire  growing  season.  The  destructive  power  of  the  oils  is  shown  in 
table  6: 
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TABLE  6.  Percentage  of  Eggs  Destroyed  when  Spraying  was  Followed  by 

Low  Temperatures 


Number  of  egg  masses 
observed 

Material  applied 

Strength 

Date  of 
applica¬ 
tion 

Percent¬ 
age  of 
eggs 

unhatched 

Scalecide . 

1-15 

April  6 

91 .2 

25 . 

Target  Brand  scale 
destroyer 

1-20 

April  6 

92.6 

21; . 

Orchard  Brand . 

1-15 

April  6 

87.4 

*^0 . 

SPRAYING  PEAR  TREES  WITH  OILS 

Following  the  application  of  oil  to  the  plum  trees,  the  pear  trees,  of 
which  there  were  2 1  acres  on  the  Collamer  farm  and  a  few  scattered  trees 
on  the  Smith  farm,  were  sprayed.  The  spraying  here  was  chiefly  for  the 
pear-tree  psylla,  but  attention  was  given  to  the  leaf  roller  as  well,  there 
being  a  rather  severe  infestation  of  this  insect.  The  oils  were  applied 
with  a  power  sprayer  and  the  work  was  rather  thoroughly  done.  The 
results  are  shown  in  table  7 : 


TABLE  7.  Percentage  of  Eggs  Destroyed  on  Pear  Trees  Sprayed  with  Oils 


Orchard!  • 

Number 
of  egg 
masses 
observed 

Material  applied 

Strength 

Date  of 
applica¬ 
tion 

Percent¬ 
age  of 
eggs 

unhatched 

Smith  . 

100 

Scalecide . 

1-15 

April  14 
to  20 

91.2 

Smith . 

25 

Orchard  Brand. . .  . 

1-15 

April  14 
to  20 

86.5 

r'nl  1am  pr 

42 

Scalecide . 

1-15 

April  1 5 
to  20 

87.4 

150 

0.46 

It  is  seen  from  the  table  that  a  large  proportion  of  the  eggs  were 
destroyed  by  the  oils.  The  infestation  was  severer  in  the  Smith  orchards 
than  in  the  Collamer  orchards,  since  the  trees  in  the  Smith  orchards  were 
mixed  with  the  large  and  badly  infested  apple  trees.  The  pear  trees 
here  were  therefore  very  thoroughly  sprayed,  both  from  a  tower  and 
from  the  ground. 
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SPRAYING  CHERRY  TREES  WITH  OILS 

In  the  Collamer  cherry  orchard  of  approximately  2  acres,  the  trees  were 
sprayed  with  Scalecide.  The  leaf-roller  infestation  was  slight,  however, 
and  no  count  of  egg  masses  could  be  made  to  justify  any  conclusions. 
In  a  larger  cherry  orchard  on  an  adjoining  farm,  where  the  infestation 
was  rather  severe,  the  trees  were  thoroughly  sprayed  with  Scalecide.  In 
the  preceding  year  the  cherries  had  not  been  considered  worth  picking 
because  of  injury  by  the  leaf  roller;  the  past  year,  however,  a  full  crop 
of  fine  fruit  was  obtained.  In  no  case  was  there  any  apparent  injimy  to 
the  trees  throughout  the  entire  season  due  to  the  use  of  oils. 


Fig.  60.  THE  COLLAMER  ORCHARDS 


SPRAYING  APPLE  TREES  WITH  OILS  AND  OIL  EMULSIONS 

The  problem  of  obtaining  uniform  results  in  spraying  various  apple 
orchards  on  the  Collamer  and  Smith  farms  was  a  difficult  one.  The  trees 
in  the  various  orchards  were  of  different  ages,  and  therefore  their  sizes 
presented  different  spraying  problems;  some  trees  were  but  twelve  years 
old,  while  others  were  seventy-five  years  old. and  of  great  size.  (Fig.  60.) 
Naturally  the  spraying  was  more  thorough  on  the  lower  trees. 

In  the  Smith  orchard  of  35  acres  the  leaf-roller  infestation  was  very 
severe.  The  records  of  the  previous  year  showed  heavy  infestation,  with 
a  decided  financial  loss,  and  in  1914  conditions  were  even  worse.  The 
owner  was  threatened  with  entire  loss  of  his  crop  unless  efficient  control 
measures  were  taken.  Accordingly,  the  orchard  was  divided  into  four 
plats,  on  two  of  which  the  trees  were  sprayed  with  oils  in  order  to  destroy 
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the  eggs.  For  all  the  spraying  a  high-power  sprayer  was  used.  The  egg 
masses  destroyed  were  in  proportion  to  the  number  of  gallons  of  spray 
material  applied  per  tree,  and,  while  the  number  destroyed  was  large, 
further  spraying  was  necessary  in  order  to  secure  a  fairly  good  crop  of 
fruit.  In  no  case  was  there  injury  to  the  trees. 

Infestation  in  the  Collamer  orchards  was  not  quite  so  serious  as  in  the 
Smith  orchards.  There  were,  however,  centers  of  infestation,  and  in  the 
worst  of  these  centers  the  counts  of  unhatched  eggs  were  made.  In  all 
cases  power  sprayers  were  used  for  applying  the  oil,  and  the  work  w^as 
done  carefully.  Naturally  the  quantity  of  spray  applied  per  tree  varied 
with  the  size  of  the  trees,  but  the  trees  were  not  drenched,  the  owners 
wishing  to  avoid  any  possibility  of  injury  from  the  oil. 

At  the  end  of  the  hatching  period,  egg  masses  to  the  number  recorded 
in  table  8  were  gathered  throughout  the  various  plats  of  the  orchards, 
on  all  parts  of  the  trees.  The  hatched  and  the  unhatched  eggs  were 
accurately  counted  and  the  percentage  of  unhatched  eggs  was  obtained. 
The  results  are  given  in  table  8: 


TABLE  8.  Percentage  of  Eggs  Destroyed  on  Apple  Trees  Sprayed  with  Oils 


Orchard 

Trees 

Number 
of  egg 
masses 
observed 

Material 

applied 

Strength 

Date  of 
applica¬ 
tion 

Percent¬ 
age  of 
eggs 
un- 

hatched 

Acres 

Age 

(years) 

Collamer . 

II 

40 

100 

Scalecide.  . . 

1-15 

April  20 
to  25 

78.7 

Collamer . 

4 

9 

20 

Orchard 

Brand 

1-15 

April  22 

89 -5 

Collamer . 

3 

9 

20 

Crude  oil 
emulsion 

25  per 
cent 

April  23 

(N 

00 

Smith . 

25 

45 

200 

Scalecide.  .  . 

1-15 

April  1 8 
to  25 

69 -3 

Smith . 

5 

9 

50 

Orchard 

Brand 

1-15 

April  22 
to  24 

71 .2 

Check . 

150 

0.42 

LABORATORY  EXPERIMENTS  WITH  POISONS 

In  order  to  get  some  idea  as  to  the  effect  of  certain  poisons  at  varying 
strengths  on  newly  hatched  and  on  older  larvae,  many  twigs  were  brought 
to  the  laboratory.  These  either  had  been  sprayed,  with  power  sprayers, 
before  they  were  taken  from  the  trees,  or  were  sprayed  after  they  were 
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brought  to  the  laboratory.  In  all  cases  the  twigs  were  infested  with  leaf 
rollers,  which  were  working  their  characteristic  injury  to  the  blossom 
buds  and  leaves.  The  twigs,  which  were  from  two  to  three  feet  in  length, 
were  planted  in  moist  earth  in  cheesecloth  cages,  where  the  larvae  were 
studied.  The  results  are  given  in  table  9: 


TABLE  9.  Percentage  of  Larvae  Killed  in  Laboratory  Experiments  with 

Poisons 


Twig 

number 

Number 

of 

larvae 
on  twig 

Material 

applied 

Strength 

Stage  of 
larvae 

Per¬ 

centage 

of 

larvae 

killed 

Sprayer 

used 

I . 

15 

Powdered  ar¬ 
senate  of  lead 

3  pounds  to  100  gallons . 

First  or  second 
instar 

67 

Hand  sprayer 

2 . 

18 

Paste  arsenate 
of  lead 

3  pounds  to  100  gallons. 

First  or  second 
instar 

72 

Hand  sprayer 

3 . 

10 

Paste  arsenate 
of  lead 

5  pounds  to  100  gallons . 

First  or  second 
instar 

80 

Hand  s'prayer 

4 . 

12 

Paste  arsenate 
of  lead 

7  pounds  to  100  gallons 

First  or  second 
instar 

Hand  sprayer 

75 

5 . 

II 

Pvrox 

8  pounds  to  ICO  gallons 

First  or  second 
instar 

73 

Hand  sprayer 

6 . 

14 

Paste  arsenate 
of  lead 

6  pounds  to  100  gallons 

First  or  second 
instar 

Power  sprayer 

40 

7 . 

0 

Paste  arsenate 
of  lead 

7  pounds  to  100  gallons 

First  or  second 
instar 

Power  sprayer 

34 

8 . 

12 

PvroT 

8  pounds  to  TOO  gallons 

First  or  second 
instar 

42 

Power  sprayer 

9 . 

20 

Powdered  ar¬ 
senate  of  lead 

3  pounds  to  100  gallons 

Third  instar  or 
older 

60 

Hand  sprayer 

10 . 

17 

Paste  arsenate 
of  lead 

7  pounds  to  100  gallons 

Third  instar  or 
older 

Hand  sprayer 

S3 

II . 

13 

Pyrox 

8  pounds  to  100  gallons 

Third  instar  or 
older 

38 

Hand  sprayer 

12 . 

12 

(Check) . 

17 

FIELD  EXPERIMENTS  WITH  POISONS 

vSince  there  was  a  possibility  that  oils  might  not  satisfactorily  control 
the  leaf  roller  in  the  large  orchards,  it  w^as  thought  best  to  supplement 
them  with  poisons.  In  spite  of  the  number  of  eggs  destroyed  by  the  oils, 
the  infestation  was  so  great  that  the  larvae  emerging  were  numerous 
enough  to  cause  severe  injury.  To  kill  these,  two  poison  sprays  were 
applied  prior  to  the  first  spraying  for  codling  moth. 

The  first  of  the  poison  sprays  was  applied  May  6  to  8.  It  consisted 

of  paste  arsenate  of  lead  at  a  strength  of  6  pounds  to  100  gallons  of  water 

to  which  was  added  10  gallons  of  lime-sulfur  solution.  The  intention 

was  to  apply  the  poison  just  as  the  eggs  were  hatching.  On  May  7  the  first 

egg  was  seen  hatching  in  the  field.  The  weather  conditions  that  followed 
18 
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seemed  to  prolong  the  hatching  period,  so  that  it  was  evident  that  by 
the  time  the  last  larvae  would  hatch,  the  foliage  would  be  well  advanced 
and  free  from  poison.  Under  such  circumstances  another  poison  spray 
seemed  not  only  advisable,  but  necessary;  this  second  spray  would  take 
care  of  not  only  the  larvae  hatched  later  but  also  some  of  those  missed 
by  the  first  spray.  The  second  spray  was  applied  May  12  to  16,  or  about 
a  week  after  the  first  spray.  Arsenate  of  lead  was  used  at  a  strength  of 
7  pounds  to  100  gallons  of  water  to  which  was  added  2  gallons  of  lime- 
sulfur  solution,  and  the  mixture  was  thoroughly  applied  by  means  of  three 
power  spravers.  Most  of  the  eggs  had  hatched  by  the  time  the  spraying 
was  completed.  The  blossom  buds  were  just  beginning  to  separate  from 
their  clusters.  Good  results  were  obtained  from  these  sprays,  many  dead 
larvse  being  found  among  the  poisoned  leaves. 

The  first  spray  for  codling  moth  was  applied  May  26  to  30.  Arsenate 
of  lead  was  used,  at  a  strength  of  8  pounds  to  100  gallons  of  water  to 
which  a  small  quantity  of  lime-sulfur  was  added.  Observations  in  the 
field  made  later  showed  the  importance  of  this  spray  in  controlling  the 
leaf  roller.  The  larv$,  although  by  this  time  they  had  worked  great 
injury,  were  in  many  cases  disturbed  by  the  spray  and,  spinning  down 
on  a  thread  of  silk,  sought  a  new  feeding  place,  with  the  result  that  many 
were  poisoned.  Most  of  the  remaining  larvaB  had  pupated  by  the  time 
of  the  second  spraying  for  codling  moth,  which  was  made  June  25  to  30, 
hence  this  application  furnished  no  practical  results  in  the  control  of  the 

leaf  roller. 

In  the  Smith  orchard  only  one  application  of  poison  was  made  prior  to 
the  first  spraying  for  codling  moth.  The  orchard  was  divided  into  two 
parts.  In  one  of  these  parts  arsenate  of  lead  was  applied,  at  the  rate  of 
7  pounds  to  100  gallons  of  water  to  which  was  added  5  gallons  of  lime- 
sulfur;  to  the  other  part,  Pyrox,  at  a  strength  of  7  pounds  to  100  gallons  of 
water,  was  applied.  The  spraying  was  begun  on  May  6  and  extended 
through  a  period  of  two  weeks,  lack  of  facilities  preventing  more  rapid 
work.  The  second  poison  spray  was  applied  as  the  first  spray  for  codling 
moth,  after  the  petals  had  fallen.  The  same  parts  of  the  orchard  were 
treated  as  in  the  case  of  the  first  spraying  but  in  less  time.  The  original 
infestation  in  the  orchard  had  been  very  severe,  and  a  smaller  proportion 
of  the  egg  masses  were  destroyed  by  the  oils  than  was  the  case  on  the 
Collamer  farm.  This  fact,  in  addition  to  the  irregularity  in  the  applica¬ 
tion  of  the  first  poison  spray,  made  conditions  less  satisfactory  than  on 
the  Collamer  farm.  Many  dead  larvae  were  found,  however,  following 
each  poison  spray,  but  sufficient  larvae  remained  to  cause  much  injury 
to  the  fruit. 


The  Fruit-Tree  Leaf  Roller 


275 


control  by  poisons  alone 

An  attempt  was  made  to  control  the  leaf  roller  by  three  applications 
of  poison,  made  as  follows:  the  first,  a  dormant  spray,  just  before  the 
buds  burst,  when  they  were  swelling  and  the  tips  were  showing  green; 
the  second,  just  before  the  blossom  clusters  separated;  the  third,  after 
two-thirds  of  the  petals  had  fallen.  Three  small  plats  were  selected  for 
the  experiment.  All  spraying  was  done  carefull}^  and  thoroughly,  with  a 
power  sprayer.  The  conditions  of  the  experiment  are  given  in  table  10: 


TABLE  10.  Experiment  with  Poisons  Alone  for  Control  of  the  Leaf  Roller 


Plat 

Material 

applied 

Strength 
(to  100 
gallons 
of  water) 

Date  of 
applica¬ 
tion 

Stage  of  trees 

I 

Pyrox . 

7  pounds 

April  23 

Dormant 

2 

Arsenate  of  lead. 
Lime-sulfur . 

8  pounds 

10  gallons 

April  23 
May  7 

Dormant 

Just  before  blossom  clusters  sepa¬ 
rated 

I 

Pyrox . 

8  pounds 

May  7 

Just  before  blossom  clusters  sepa¬ 
rated 

2 

Arsenate  of  lead. 
Lime-sulfur . 

8  pounds 

2^  gallons 

June  2 

Two- thirds  of  petals  fallen 

I 

Pyrox . 

10  pounds 

June  2 

Two-thirds  of  petals  fallen 

2 

Arsenate  of  lead. 
Lime-sulfur . 

8  pounds 

2  gallons 

• 

3 

(Check) . 

No  treat¬ 

ment 

The  first  spray  was  intended  to  serve  as  the  regular  dormant  spray, 
which  with  the  addition  of  poison  might  kill  many  of  the  leaf  rollers  on 
hatching.  The  hatching  period  was  delayed  and  lengthened,  however,  so 
that  by  the  time  the  eggs  did  hatch,  little  of  the  poison  in  the  first  spray 
remained  on  the  trees.  The  second  spray  was  doubtless  the  most  effective 
and  this  was  seen  to  produce  good  results.  By  the  time  of  application  of 
the  third  spray  severe  injury  had  been  done  to  the  blossom  clusters,  owing 
to  the  great  number  of  larvae  originally  present.  The  results  as  a  whole 
were  not  satisfactory,  and  led  to  the  conclusion  that  a  severe  infestation 
could  be  checked,  but  not  controlled,  by  the  application  of  three  sprays 
of  poison. 

USE  OF  LANTERNS  IN  CATCHING  MOTHS 

In  their  efforts  to  reduce  the  number  of  moths  in  the  preceding  year, 
the  Collamer  Brothers  had  bought  seventy-five  lanterns  to  be  used  in 
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Number 

of  lanterns 

lighted 

I^COOOOCCIOO 

0 

•*-> 

c3 

g 

■H 

w 

0 
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sites 

M  MM 

0 

0 

Total  moths 
caught 
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QO 

0 

10 
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PO 

PS 
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catching  the  moths  at  night.  In  1914  the  number  of  lanterns  was 
increased  to  one  hundred  and  thirty.  The  lanterns  (Fig.  61)  were  placed 
in  pans  of  water,  to  which  had  been  added  a  tablespoonful  of  kerosene. 

Each  pan  was  18  inches  in  diam¬ 
eter.  The  pans  were  placed  on 
bushel  crates  and  set  in  the  orch¬ 
ards  that  were  not  abundant!}^  in¬ 
fested,  about  four  pans  to  each  acre. 
Considerable  data  were  gathered  as 
to  the  number  of  moths  caught 
and  the  proportion  of  females.  A 
count  was  m.ade  of  the  catch  of 
ten  lanterns  for  ten  nights,  and  the 
results  are  given  in  table  1 1 . 

Di  s section  of  a  female  moth 
shows  that  the  ovaries  contain  approximately  five  hundred  or  more  eggs. 
It  was  found  that  one  female  in  captivity  would  deposit  as  many  as 
two  hundred  and  fourteen  eggs.  In  view  of  the  fact  that  so  small  a 
proportion  of ,  female  moths  were  caught,  it  does  not  appear  that 
lanterns  are  of  great  efficiency  in  the  control  of  this  insect.  The  data 
are  of  interest,  however,  and  are  of  value  for  future  investigations  along 
this  line. 

Gill  (1913)  says  that  in  his  work  in  the  West  he  examined  orchards 
very  carefully  in  which  lights  had  been  used,  and  “  so  far  as  could  be 
determined  there  was  little  difference  in  the  number  of  egg  masses  laid 
on  the  trees  in  these  orchards  than  elsewhere  in  the  same  immediate 
region.” 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  fruit-tree  leaf  roller  is  a  comparatively  new  pest  in  the  orchards 
of  New  York  State,  although  it  has  been  present  for  many  years.  It  was 
first  discovered  in  this  State  in  injurious  numbers  in  1911,  in  a  Genesee 
County  orchard.  Since  that  time  it  has  appeared  in  orchards  in  Monroe 
County  in  great  numbers,  and  less  abundantly  in  other  localities.  The 
insect  is  erratic  in  its  distribution,  being  likely  to  appear  suddenly  in 
widely  separated  places.  Apples,  pears,  plums,  cherries,  and,  to  a 
lesser  extent,  peaches,  are  liable  to  injury. 

The  leaf  roller  is  difficult  to  control  because  of  its  habit  of  hiding  in 
the  opening  buds  or  in  rolled  leaves.  Thorough  spraying  with  arsenate  of 
lead  in  heavy  proportions  has  not  proved  effective  in  cases  of  severe 
infestation,  either  in  New  York  or  in  the  Western  vStates. 

Extended  experiments  show  that  the  eggs  of  the  leaf  roller  are  sus¬ 
ceptible  to  the  effect  of  miscible  oils,  which,  when  thoroughly  applied, 
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have  destroyed  from  74  to  92  per  cent  of  the  eggs.  In  Colorado,  New 
Mexico,  and  Oregon,^  where  these  oils  have  also  been  used  extensively, 
even  a  higher  proportion  of  the  eggs  have  been  destroyed.  In  experiments 
made  during  the  last  three  years  no  injury  has  resulted  from  the  use  of 
miscible  oils.  The  oils  have  been  applied  in  the  spring  (April)  at  as  near 
the  active  growing  period  of  the  tree  as  possible  but  always  before  the 
buds  burst.  They  have  been  used  generally  at  the  rate  of  i  gallon  to 
1 5  gallons  of  water.  Only  one  application  should  be  made,  and  that  on  a 
day  when  the  temperature  is  above  freezing. 

In  cases  of  severe  infestation  the  oils  should  be  supplemented  by 
thorough  sprayings  with  arsenate  of  lead  at  the  rate  of  6  pounds  to  100 
gallons  of  water  or  of  lime-sulfur  solution.  At  least  one  application  should 
be  made  before  the  blossoms  open,  and  another  after  the  petals  faU; 
the  latter  will  serve  also  as  the  regular  spraying  for  codling  moth.  In 
lightly  infested  orchards  spraying  with  miscible  oils  may  be  omitted  and 
reliance  placed  on  thorough  applications  of  arsenate  of  lead,  at  the  rate 
of  6  pounds  to  100  gallons  of  water  or  lime-sulfur  solution.  One  or  two 
applications  should  be  made  before  the  blossoms  open  and  another  after 
the  petals  fall. 

ACKNOWLEDGMENTS 

The  writers  desire  to  express  their  appreciation  of  the  opportunities 
afforded  for  carrying  on  this  investigation,  and  the  equipment  placed  at 
their  disposal,  by  the  Collamer  Brothers  and  by  Thomas  S.  Smith  and 
his  superintendent,  Henry  A.  Cosman. 

The  writers  desire  to  acknowledge  also  their  obligations  to  R.  W. 
Braucher,  W.  Fink,  and  H.  H.  Knight,  for  assistance  in  applying  sprays 
and  in  making  observations. 

LITERATURE  CITED 

Childs,  Leroy 

1915  Spraying  notes  on  the  control  of  the  fruit-tree  leaf  roller  in  the 
Hood  River  Valley.  Joum.  econ.  ent.  8:457-466. 

Davidson,  W.  M. 

1913  On  the  pupal  instar  of  the  fruit-tree  leaf  roller  {Archips  argy- 
rospila)  Walker.  Journ.  econ.  ent.  6:396-398. 

Dyar,  H.  G. 

1902  A  list  of  North  American  Lepidoptera  and  key  to  the  literature 
of  this  order  of  insects,  p.  480. 

Gill,  John  B. 

1913  Papers  on  deciduous  fruit  insects  and  insecticides.  The  fruit- 
tree  leaf-roller.  U.  S.  Ent.  Bur.  Bui.  116:5:91-110. 

2  During  the  past  season  Childs  (iQiS)  carried  out  a  series  of  experiments  in  the  Hood  River  Valley, 
Oregon,  on  the  control  of  the  leaf  roller  by  the  use  of  miscible  oils  to  destroy  the  eggs.  The  results  "were 
highly  satisfactory  in  every  way."  The  percentage  of  eggs  destroyed  ranged  from  92.1  to  99.6. 


The  Fruit-Tree  Leaf  Roller 


279 


Gillette,  C.  P. 

1892  Observations  upon  injurious  insects,  season  of  1891.  The 

fruit-tree  leaf -roller.  Colorado  Agr.  Exp.  Sta.  Bui.  19:1-9. 

1895  Insect  pests  of  the  year.  Colorado  Agr.  Exp.  Sta.  Kept.  7 
(1894): 58-64. 

1898  Colorado’s  worst  insect  pests  and  their  remedies.  Colorado 
Agr.  Exp.  Sta.  Bui.  47:5-7. 

1900  Entomological  notes  from  Colorado.  In  U.  S.  Ent.  Bur., 
Bui.  26:76-80. 

1904  Report  of  the  Entomologist.  Some  of  the  more  important 
insects  of  1903.  Colorado  Agr.  Exp.  Sta.  Bui.  94:9-11. 

Gillette,  C.  P.,  and  Weldon,  Geo.  P. 

1912  The  fruit-tree  leaf -roller  in  Colorado.  Office  of  the  State  Ento¬ 
mologist,  Colorado.  Circ.  5  : 1-44. 

Lintner,  J.  A. 

1889  Fifth  report  on  the  injurious  and  other  insects  of  the  State  of 
New  York,  p.  324. 

1893  Ninth  report  on  the  injurious  and  other  insects  of  the  State  of 

New  York,  p.  374. 

Packard,  A.  S. 

1870  The  V-marked  tortrix.  In  Massachusetts  Bd.  Agr.,  Secy’s 
rept.  17:238-239. 

1885  The  V-marked  Cacoecia.  In  U.  S.  Agr.  Dept.,  Rept.  of  Com¬ 
missioner  1885:329-330. 

Robinson,  Coleman  T. 

1869  Notes  on  American  Tortricidae.  Amer.  Ent.  Soc.  Trans. 
2:265. 

Stedman,  J.  M. 

1906  The  fruit-tree  leaf-roller.  Missouri  Agr.  Exp.  Sta.  Bui. 
71 : 1-21. 

Walker,  Francis 

1863  List  of  the  specimens  of  lepidopterous  insects  in  the  collection 
of  the  British  Museum  28:373. 

Walsingham,  (Lord)  T. 

1879  Illustrations  of  typical  specimens  of  Lepidoptera-Heteroptera 
in  the  British  Museum,  Part  IV,  North  American  Tortricidae, 
p.  8,  pi.  62. 


CORNELL  UNIVERSITY 
AGRICULTURAL  EXPERIMENT  STATION 


The  Following  Bulletins  and  Circulars  Are  Available  for  Distribution  to 
Residents  of  New  York  State  Who  May  Desire  Them 


BULLETINS 


226  An  apple  orchard  survey  of  Wayne  County 
260  American  varieties  of  beans 
291  The  apple  redbugs 

295  An  agricultural  survey  of  Tompkins  County 
307  An  apple  orchard  survey  of  Ontario  County 

313  The  production  of  new  and  improved  vari¬ 

eties  of  timothy 

314  Cooperative  tests  of  corn  varieties 

316  Frosts  in  New  York 

317  Further  experiments  on  the  economic  value 

of  root  crops  for  New  York 

318  Constitutional  vigor  in  poultry 

320  Sweet-pea  studies  —  III.  Culture  of  the  sweet 
pea 

325  Cherry  fruit-flies  and  how  to  control  them 

327  Methods  of  chick-feeding 

328  Hop  mildew 

332  Oriental  pears  and  their  hybrids 

333  Control  of  two  elm-tree  pests 

334  A  study  of  some  factors  influencing  the  yield 

and  the  moisture  content  of  cheddar  cheese 

336  Distribution  of  moisture  and  salt  in  butter 

337  The  Babcock  test,  with  special  reference  to 

testing  cream 

341  Crop  yields  and  prices,  and  our  future  food 
supply 


342  Sweet-pea  studies  —  IV.  Classification  of  gar¬ 
den  varieties  of  the  sweet  pea 

345  A  continued  study  of  constitutional  vigor  in 

poultry 

346  The  tarnished  plant-bug 

347  Endothia  canker  of  chestnut 

349  Some  important  factors  for  success  in  general 

farming  and  in  dairy  farming 

350  Potato  scab  and  sulfur  disinfection 

353  The  interior  quality  of  market  eggs 

354  Further  experiments  in  the  dusting  and  spray¬ 

ing  of  apples 

355  Two  factors  causing  variation  in  the  weight 

of  print  butter 

357  The  cost  of  milk  production 

358  Some  important  leaf  diseases  of  nursery  stock 

360  Variations  in  the  tests  for  fat  in  cream  and 

skimmed  milk 

361  The  home  grounds 

364  Cost  of  producing  milk  on  174  farms  in 
Delaware  County,  New  York 
366  Woodlot  conditions  in  Broome  County,  New 
York 


aRCULARS 


9  Orange  hawkweed,  or  paint  brush 
12  The  chemical  analysis  of  soil 

15  Legume  inoculation 

16  The  improved  New  York  State  gasoline- 

heated  colony-house  brooding  system 

17  The  formation  of  cow-testing  associations 

18  Milking  machines:  their  sterilization  and  their 

efficiency  in  producing  clean  milk 

19  Late  blight  and  rot  of  potatoes 

20  The  fire-blight  disease  and  its  control  in 

nursery  stock 

21  The  yellow-leaf  disease  of  cherry  and  plum 

in  nursery  stock 

22  Wholesale  prices  of  apples  and  receipts  of 

apples  in  New  York  City  for  twenty  years 


23  Outline  of  the  function  and  use  of  com¬ 

mercial  fertilizers 

24  Some  suggestions  for  city  persons  who  desire 

to  farm 

25  Outline  of  the  relation  of  the  use  of  lime  to 

the  improvement  of  the  soil 

26  Peach  cankers  and  their  treatment 

27  The  curing  of  meat  and  meat  products  on 

the  farm 

28  Apple  cankers  and  their  control 

29  Poultry  parasites;  some  of  the  external  para¬ 

sites  that  infest  fowls,  with  suggestions  for 
their  control 

30  Method  of  making  some  of  the  soft  cheeses 

31  Fall  spraying  for  peach  leaf  curl 


Address  MAILING  ROOM 

COLLEGE  OF  AGRICULTURE 

ITHACA,  NEW  YORK 


280 


DECEMBER.  1915 


BULLETIN  368 


CORNELL  UNIVERSITY 

AGRICULTURAL  EXPERIMENT  STATION  OF  THE 
NEW  YORK  STATE  COLLEGE  OF  AGRICULTURE 

Beverly  T.  Galloway,  Director 

Department  of  Forestry 


WOODLOT  CONDITIONS  IN 
DUTCHESS  COUNTY, 
NEW  YORK 

By  F.  B.  moody  and  JOHN  BENTLEY.  jR. 


THE  FOREST-COVERED  FISHKILL  MOUNTAINS 


PUBUSHED  BY  THE  UNIVERSITY 
ITHACA.  NEW  YORK 


CORNELL  UNIVERSITY 
AGRICULTURAL  EXPERIMENT  STATION 


Experimenting  Staff 

BEVERLY  T.  GALLOWAY,  B.Agr.Sc.,  LL.D.,  Director. 

HENRY  H.  WING,  M.S.  in  Agr.,  Animal  Husbandry. 

T.  LYTTLETON  LYON,  Ph.D.,  Soil  Technology. 

JOHN  L.  STONE,  B.Agr.,  Farm  Practice. 

JAMES  E.  RICE,  B.S.A.,  Poultry  Husbandry. 

GEORGE  W.  CAVANAUGH,  B.S,,  Agricultural  Chemistry. 

HERBERT  H.  WHETZEL,  M.A.,  Plant  Pathology. 

ELMER  O.  PIPPIN,  B.S.A.,  Soil  Technology. 

G.  F.  WARREN,  Ph.D.,  Farm  Management. 

WILLIAM  A.  STOCKING,  Jr.,  M.S.A.,  Dairy  Industry. 

WILFORD  M.  WILSON,  M.D.,  Meteorology. 

RALPH  S.  HOSMER,  M.F.,  Forestry. 

JAMES  G.  NEEDHAM,  Ph.D.,  Entomology  and  Limnology. 

ROLLINS  A.  EMERSON,  D.Sc.,  Plant  Breeding. 

HARRY  H.  LOVE,  Ph.D.,  Plant  Breeding. 

ARTHUR  W.  GILBERT,  Ph.D.,  Plant  Breeding. 

DONALD  REDDICK,  Ph.D.,  Plant  Pathology. 

EDWARD  G.  MONTGOMERY,  M.A.,  Farm  Crops. 

WILLIAM  A.  RILEY,  Ph.D.,  Entomology. 

MERRITT  W.  HARPER,  M.S.,  Animal  Husbandry. 

JAMES  A.  BIZZELL,  Ph.D.,  Soil  Technology. 

GLENN  W.  HERRICK,  B.S.A.,  Economic  Entomology. 

HOWARD  W.  RILEY,  M.E.,  Farm  Mechanics. 

CYRUS  R.  CROSBY,  A.B.,  Entomology. 

HAROLD  E.  ROSS,  M.S.A.,  Dairy  Industry, 

KARL  McK.  WIEGAND,  Ph.D.,  Botany. 

EDWARD  A.  WHITE,  B.S.,  Floriculture. 

WILLIAM  H.  CHANDLER,  Ph.D.,  Pomology. 

ELMER  S.  SAVAGE,  M.S. A.,  Ph.D.,  Animal  Husbandry. 

LEWIS  KNUDSON,  Ph.D.,  Plant  Physiology. 

KENNETH  C.  LIVERMORE,  Ph.D.,  Farm  Management. 

ALVIN  C.  BEAL,  Ph.D.,  Floriculture. 

MORTIER  F.  BARRUS,  Ph.D.,  Plant  Pathology. 

CLYDE  H.  MYERS,  M.S.,  Ph.D.,  Plant  Breeding. 

GEORGE  W.  TAILBY,  Jr.,  B.S.A.,  Superintendent  of  Livestock. 

EDWARD  S.  GUTHRIE,  M.S.  in  Agr.,  Ph.D.,  Dairy  Industry. 

JAMES  C.  BRADLEY,  Ph.D.,  Entomology. 

PAUL  WORK,  B.S.,  A.B.,  Vegetable  Gardening. 

JOHN  BENTLEY,  Jr.,  B.S.,  M.F.,  Forestry. 

EARL  W.  BENJAMIN,  Ph.D.,  Poultry  Husbandry. 

EMMONS  W.  LELAND,  B.S.A.,  Soil  Technology. 

CHARLES  T.  GREGORY,  Ph.D.,  Plant  Pathology. 

WALTER  W.  FISK,  M.S.  in  Agr.,  Dairy  Industry. 

ARTHUR  L.  THOMPSON,  Ph.D.,  Farm  Management. 

ROBERT  MATHESON,  Ph.D.,  Entomology. 

HORACE  M.  PICKERILL,  B.S.  in  Agr.,  Dairy  Industry. 

MORTIMER  D.  LEONARD,  B.S.,  Entomology. 

FRANK  E.  RICE,  Ph.D.,  Agricultural  Chemistry. 

V.  B.  STEWART;  Ph.D.,  Plant  Pathology. 

IVAN  C.  JAGGER,  M.S.  in  Agr.,  Plant  Pathology  (In  cooperation  with  Rochester  University). 
CHARLES  H.  HADLEY,  B.S.,  Entomology. 

DANIEL  S.  FOX,  B.S.,  Farm  Management. 

WILLIAM  I.  MYERS,  B.S.,  Farm  Management. 

LEW  E.  HARVEY,  B.S.,  Farm  Management. 

BRISTOW  ADAMS,  B.A.,  Editor. 

LELA  G.  GROSS,  Assistant  Editor. 

The  regular  bulletins  of  the  Station  are  sent  free  on  request  to  residents  of  New  York  State. 

282 


WOODLOT  CONDITIONS  IN  DUTCHESS  COUNTY, 

NEW  YORK 

F.  B.  Moody  and  John  Bentley,  Jr. 

Although  situated  within  seventy-five  miles  of  New  York  City  and 
easily  aeeessible  by  both  water  and  rail,  Dutchess  County  still  possesses 
considerable  timber.  Little  or  none  of  it  can  be  called  virgin  timber; 
in  fact,  most  of  it  has  been  cut  over  repeatedly.  But  because  of  the 
advanced  economic  development  of  the  county  and  the  increasing  scarcity 
of  wood,  the  woodlots  are  of  no  small  importance.  It  is  the  object  of 
this  bulletin  to  show  what  the  present  conditions  are,  and  how  the  wood¬ 
lands  and  forests  may  be  improved  so  as  to  make  them  a  more  productive 
and  remunerative  part  of  the  farms  and  estates  on  which  they  are  situated. 
It  is  hoped  that  the  possibilities  and  advantages  of  cooperation  among 
timber  owners  will  be  recognized,  in  order  that  there  may  be  a  more 
profitable  utilization  of  the  timber  resources  of  the  county. 

A  large  proportion  of  the  land  in  the  county  is  included  within  estates 
of  considerable  size.  Situated  along  the  banks  of  the  Hudson  River  and 
on  the  hills  overlooking  the  valley  of  that  historic  stream  are  the  beautiful 
estates  of  many  wealthy  men  who  have  settled  there  because  the  location 
combines  scenic  beauty  with  proximity  to  New  York  City.  Thus,  while 
much  of  the  land  is  too  rough  to  be  cultivated  successfully,  it  has  pre¬ 
sented  the  very  material  that  landscape  artists  can  use  in  obtaining 
attractive  combinations;  and  land  that  would  be  worth  little  or  nothing 
for  agricultural  purposes  has  assiuned  great  value  because  of  a  demand 
for  it  on  the  part  of  owners  of  estates.  Located  in  the  county  are  also 
numerous  summer  resorts,  schools,  sanatoriums,  hunting  clubs,  and  the 
like,  and  as  a  rule  such  organizations  are  more  interested  in  preserving  the 
beauty  of  woodland  and  forest  than  are  the  farmers.  It  is  not  surprising, 
therefore,  to  find  that  forestry  is  being  practiced  by  a  number  of  persons, 
some  of  them  having  sought  the  assistance  of  the  Federal  Forest  Service 
in  managing  their  woodlands  on  a  conservative  basis,  and  a  few  having 
established  extensive  forest  plantations.  The  prospects  are  that  more  and 
more  of  this  kind  of  work  will  be  done  in  the  near  future,  for  land  owners 
are  fast  coming  to  realize  the  necessity  of  caring  for  their  woodlands. 

To  afford  a  concrete  example  of  how  improvements  may  be  brought 
about  in  a  woodlot,  cuttings  and  thinnings  have  been  made  on  a  demon¬ 
stration  area.  The  area  chosen  is  near  the  state  road,  three  miles  from 
Pleasant  Valley,  and  through  the  courtesy  of  the  owner,  Otto  Ruehle, 
it  has  been  made  accessible  to  the  public.  Any  one  interested  may  visit 
this  plot  and  observe  the  application  of  the  principles  discussed  on 
page  301. 
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TOPOGRAPHY  AND  SOIL 

Both  the  topography  and  the  soil  of  Dutchess  County  are  varied.  The 
Fishkill  Mountains  forming  the  southwestern  boundary  of  the  county, 
the  hills  on  both  sides  of  Ten  Mile  River  in  the  eastern  part,  and  the 
several  high  hills,  such  as  Stissing  Mountain,  in  the  north,  combine  to  make 
the  surface  of  the  county  very  uneven  and  rugged.  Elevations  range  all 
the  way  from  the  level  of  the  Hudson  River,  which  is  practically  sea 
level,  to  a  little  over  1600  feet  at  Mount  Beacon,  and  the  slopes  in  some 
places  are  very  steep.  Sandy  plains,  or  flats,  are  found  at  Pine  Plains 
in  the  north  and  at  Fishkill  Plains  in  the  south,  but  level. stretches  of  any 
extent  are  rare.  Rock  outcrops  are  common  everywhere;  indeed,  a  very 
large  proportion  of  the  county  is  characterized  by  an  abundance  of  rock, 
and,  as  a  consequence,  the  soils  nearly  everywhere  are  rocky,  stony,  or 
gravelly.  On  the  Fishkill  Mountains  and  on  Chestnut  Ridge  the  soils 
are  thin  and  poor;  on  the  steeper  slopes  in  these  two  regions  it  has  been 
impossible  for  soil  to  accumulate  to  any  depth,  and  the  bare  rocks  may  be 
seen  exposed  over  large  surfaces.  The  soils  are  described  in  detail  in  a 
bulletin  of  the  United  States  Department  of  Agriculture,  entitled  Soil 
Survey  of  Dutchess  County,  New  York,  by  C.  N.  Mooney  and  H.  L.  Belden.^ 
Sandy  loams,  gravelly  loams,  clay  loams,  stony  loams,  and  silt  loams 
predominate. 

The  roughness  of  the  ground  makes  much  of  the  land  unfit  for  the 
cultivation  of  crops,  and  it  is  quite  natural,  therefore,  to  And  a  con¬ 
siderable  part  of  the  county  covered  with  woodland.  Some  of  the  rougher 
land  is  devoted  to  pasturage  for  stock,  including  sheep  and  cattle.  Large 
orchards  are  met  with  rather  frequently,  and  the  business  of  fruit  growing 
is  on  the  increase. 

DISTRIBUTION  OF  FOREST  AND  WOODLAND 

The  settlement  of  Dutchess  County  dates  back  to  the  early  history 
of  the  State,  and  the  uses  of  the  land  have  therefore  become  fairly  well 
established.  The  richer  soils  of  the  valleys  are  being  used  for  agricultural 
crops,  and  the  uplands  for  pasture  and  fruit.  In  this  county  the  renewed 
interest  in  farming  which  has  nlarked  the  last  few  years  has  taken  form 
in  the  practice  of  agriculture  by  wealthy  men  who  have  had  the  inclina¬ 
tion  and  the  means  to  adopt  the  most  scientific  and  up-to-the-minute 
methods.  Many  of  the  large  farms  make  a  specialty  of  some  one  product, 
as  butter,  or  poultry,  or  fruit.  By  securing  the  very  finest  quality  of 
product,  and  soliciting  the  trade  of  exacting  patrons  who  demand  the 
best  and  who  are  willing  to  pay  for  it,  these  progressive  agriculturists 


1  Field  operations  of  the  Bureau  of  Soils,  1907.  Advance  sheets.  1909. 
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have  been  able  to  manage  their  farms  according  to  the  most  approved 
methods,  and  are  setting  a  standard  which  means  much  for  the  farming 
of  the  future.  The  possibilities  of  the  land  are  carefully  studied  by  these 

men,  and  each  part  of  the  farm  is  made  to  yield  that  crop  for  which  it  is 
best  suited. 

The  forests  and  the  woodlands  occupy,  for  the  most  part,  the  rougher, 
rockier  parts  of  the  county,  except  in  places  where  woods  have  been 
preserved  for  the  sake  of  their  aesthetic  value.  The  distribution  of  this 
rocky,  inferior  land  is  often  extremely  irregular,  and  in  small  bodies. 
Owing  to  the  geologic  structure  of  the  region  there  are  frequent  outcrops 
of  rock  in  the  form  of  low  ridges,  generally  trending  north  and  south, 
which  interrupt  the  continuity  of  the  agricultural  land.  These  ridges 
are  sometimes  only  a  few  yards  wide,  and  very  seldom  are  of  any  great 
height;  nevertheless  they  are  so  rough  as  to  be  absolutely  useless  for 

agricultural  crops,  and  are  therefore  allowed  to  grow  up  to  brush  or  trees _ 

too  often  the  former.  The  owners  have  cut  the  trees  repeatedly  for  fire¬ 
wood,  and  the  growth  has  steadily  deteriorated  until  now  there  is  little 
of  any  value  remaining. 

The  largest  bodies  of  timber  now  to  be  found  are  on  the  rough  land 
known  as  Chestnut  Ridge,  extending  from  Wassaic  to  West  Pawling, 
and  on  the  hills  between  Whaley  Pond  and  the  Fishkill  Mountains.  Other 

bodies  of  timber  of  considerable  size  are  found  in  the  towns  of  Amenia, 
Stanford,  and  Milan. 

It  is  not  to  be  supposed  that  these  bodies  of  timber  are  virgin  or  that 
they  are  now  in  the  best  condition.  Unfortunately  the  very  reverse 
is  the  case.  The  demand  for  wood,  even  of  the  smaller  dimensions,  such 
as  for  posts,  poles,  and  fuel, 
has  been  large,  and  the  pre¬ 
vailing  practice  has  been  to 
cut  clear  at  frequent  intervals, 
obtaining  just  as  much  as 
could  be  taken  from  the  land. 

How  this  cutting  is  being 
done,  even  at  the  present  time, 
is  shown  in  figure  62.  The 
trees  springing  up  after  this 
method  of  handling  have  often 
been  of  inferior  species  and 
form,  and  the  stand  has  de¬ 
teriorated  because  sprouting 

has  been  the  chief  method  of  reproduction  relied  upon.  This  method,  of 
course,  cannot  be  continued  indefinitely  without  a  loss  in  the  productive 


Fig.  62.  A  WOODLOT  in  the  fishkill  mountains 

CUT  CLEAR,  AND  THE  CORDWOOD  STACKED 
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capacity  of  the  forest;  seedlings  must  be  introduced  in  order  to  rein¬ 
vigorate  the  stand. 

The  smaller  woodlots,  although  scattered  over  a  wide  territory,  aggre¬ 
gate  about  four-fifths  of  the  entire  forested  or  wooded  area,  and  are 
generally  in  much  the  same  condition  as  the  larger  bodies  of  timber. 
Cutting  has  taken  place  without  much  thought  for  the  future,  and 
deterioration  has  been  the  rule. 

According  to  the  last  census,  the  total  number  of  acres  in  Dutchess 
County  classed  as  forest  and  woodland  amounted  to  82,452,  or  approxi¬ 
mately  16  per  cent  of  the  county.  It  is  quite  probable  that  this  figure 
will  always  remain  close  to  what  it  is  at  present,  for,  as  already  stated, 
the  classification  of  lands  in  this  county  has  been  rather  thoroughly 
worked  out,  and  the  owners  are  using  their  lands  for  the  purposes  to  which 
they  are  best  adapted. 


FOREST  TYPES 


The  physical  conditions  under  which  a  stand  of  timber  grows  have  a 
marked  infiuence  on  its  composition  and  the  character  of  its  growth. 
Even  the  casual  observer  knows  that  swamps  and  ridge  tops  support 
totally  different  kinds  of  forest  growth,  due  to  differences  in  the  quality, 
depth,  and  moisture  of  the  soil,  exposure  to  winds,  and  other  f actors. ^ 
The  surface  features  of  the  country  and  the  composition  of  the  soil, 
together  with  the  amount  of  moisture  that  the  soil  contains,  to  a  very  large 
degree  influence  the  character  of  the  forest  in  any  locality. 

Based  on  the  variety  of  these  physical  conditions,  especially  as  regards 
soil,  climate,  and  topography,  it  is  possible  to  recognize  certain  forest 
types,  which  are  stands  of  timber  exhibiting  well-marked  characteristics, 
fairly  constant  wherever  the  particular  physical  conditions  on  which  they 
depend  are  represented  in  the  region.  Thus,  in  Dutchess  County,  it  is 
possible  to  recognize  a  ridge  type,  composed  of  such  species  as  chestnut 
oak,  hickory,  cedar,  and  the  like,  which  are  common  on  many  of  the 
rocky,  exposed  ridges;  a  bottomland  type,  composed  of  elm,  ash,  sycamore, 
and  the  like,  characteristic  of  the  borders  of  streams  and  swamps;  and 
on  the  slopes  intermediate,  where  the  soil  is  of  fairly  good  quality  and 
well  drained,  and  where  protection  is  afforded  against  winds,  frosts,  and 
direct  rays  of  the  sun,  are  the  north  slope  type,  characterized  by  beech, 
maple,  birch,  hemlock,  and  basswood,  and  the  south  slope  type,  in  which 
white  oak,  red  oak,  black  oak,  chestnut,  and  occasional  hickory  are  the 
distinguishing  trees.  Between  slopes  that  face  east  and  those  that  face 


2  The  differences  in  the  stands  are  differences  not  only  in  composition,  but  also  in  the  thrift  and  form 
of  the  trees  composing  the  stands.  Some  trees  will  grow  only  m  moist,  swanipy  situations;  others  thrive 
bette?  in  dry  sods;  and  there  are  some  trees  which  are  able  to  live  in  either  situation,  but  whose  form  and 
habit  of  growth  are  greatly  affected  by  these  differences. 
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west  there  is  little  difference,  and  sometimes  the  types  here  are  intermediate 
between  those  of  the  north  and  the  south  slopes. 

While  it  is  often  impossible  to  define  the  limits  of  a  type  with  precision, 
nevertheless  the  recognition  of  broad,  general  types  is  possible,  and  in 
formulating  plans  of  management  for  forests  this  is  of  great  assistance. 
In  the  present  work  the  types  to  be  recognized  are  as  follows 

(1)  The  ridge  type 

Location :  On  the  tops  of  ridges  and  hills,  and  extending  part  of  the 
way  down  the  slopes.  Distinguished  by  such  physical  conditions 
as  shallow,  dry  soil,  and  exposure  to  winds  and  frost. 

Prevailing  species:  Chestnut  oak,  scrub  oak,  red  cedar,  and  such 
shrubs  as  sweet  fern  and  sumac.  Trees  irregular,  short,  and 
many-branched . 

(2)  The  bottomland  type 

Location:  In  low,  moist  situations, 
along  the  borders  of  streams  and 
ponds,  in  swamps.  Soils  heavy  and 
poorly  drained,  with  an  abundance 
of  decaying  vegetable  material.  Pro¬ 
tected  from  wind. 

Distinguishing  trees:  Elm,  ash,  syca¬ 
more,  soft  maple.  Trees  generally 
short-lived,  and  likely  to  be  defective. 

(3)  The  north  slope  type 

Location:  On  the  north  sides  of  hills, 
ridges,  and  mountains.  Protected 
from  the  drying  effects  of  the  sun, 
and  distinguished  by  rich,  moist 
soils,  generally  well  drained  but  not 
necessarily  free  from  stones  and  rocks. 

Prevailing  species :  Maple,  beech,  birch, 

basswood,  tulip.  Trees  usually  tall,  straight,  and  of  good  form. 
Timber  generally  sound  and  thrifty. 

(4)  The  south  slope  type 

Location :  On  the  south  side  of  hills,  ridges,  or  mountains.  Exposed 
to  the  direct  rays  of  the  sun,  and  hence  distinguished  by  dry, 
warm  soils. 

Prevailing  species:  White  oak,  red  oak,  black  oak,  chestnut, 
hickory.  Forest  less  dense,  but  with  more  underbrush,  such  as 
witch-hazel,  azaleas,  huckleberry  bushes.  Danger  from  fire 
considerable. 


Fig.  63.  TREES  OF  GOOD  FORM 
IN  THE  NORTH  SLOPE  TYPE 
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Over  limited  areas  there  are  doubtless  other  types  to  be  recognized, 
based  on  some  peculiar  physical  conditions;  in  their  original  condition,  also, 
the  forests  of  Dutchess  County  presented  other  types,  which  have  entirely 
disappeared  or  of  which  to-day  there  are  only  remnants.  For  example, 
there  must  have  been  large  quantities  of  white  pine  on  the  sandy  plains 
in  some  sections  in  the  northern  part  of  the  county.  These  valuable  trees 
would  naturally  have  been  among  the  first  to  be  cut  by  the  settlers,  and 
the  species  has  never  been  able  to  regain  its  original  prominence. 

The  bottomland  type  also  may  be  considered  as  a  temporary  type. 
As  soon  as  owners  realize  the  value  of  the  bottomlands,  it  is  more  than 
likely  that  the  trees  and  the  brush  will  be  cut  off  and  the  swamps  will  be 
drained.  Once  reclaimed  and  properly  drained,  these  lands  will  be  too 
valuable  for  agricultural  crops  to  be  allowed  to  revert  to  woods. 

PAST  TREATMENT  OF  WOODLAND  IN  DUTCHESS  COUNTY 

The  greater  part  of  the  forests  in  Dutchess  County  are  hardwoods 
and  practically  the  entire  stand  can  be  considered  as  of  sprout  origin. 
Small  groves  of  white  pine  are  occasionally  found  and  the  indications  are 
that  splendid  forests  of  this  species  existed  in  the  virgin  state.  Pitch 
pines  occur  as  scattered  individuals,  red  cedar  is  found  in  old  abandoned 
fields,  and  hemlock  is  found  as  an  understory  to  the  hardwoods  in  the 
lower  situations. 

The  commonest  species  and  those  apparantly  best  adapted  to  the 
locality  are  red,  white,  and  chestnut  oaks,  and  chestnut,  all  of  which  make 
good  growth  and  are  found  in  nearly  all  situations. 

Nearly  all  of  the  forest  has  been  damaged  by  fire  and  by  unwise  cutting. 
The  scarcity  of  trees  of  seedling  origin  is  largely  accounted  for  by  the 
frequent  fires.  For  generations  it  has  been  the  custom  to  cut  areas  clean 
for  brickyard  fuel,  especially  in  the  Fishkill  Mountains.  As  a  result 
of  clear-cutting  and  burning,  the  growing  capacity  of  the  land  has  become 
greatly  impaired.  In  many  cases  the  damage  through  destructive  and 
wasteful  methods  of  cutting  has  been  even  greater  than  the  damage  by 
fire,  since  the  most  valuable  species  are  taken  at  each  successive  cutting 
and  naturally  the  undesirable  trees  of  little  commercial  value  take  pos¬ 
session  of  the  ground. 

A  certain  amount  of  waste  cannot  be  avoided  under  present  market 
conditions,  yet  much  can  be  done  by  the  adoption  of  more  careful  and 
economical  methods. 

FOREST  PROTECTION 

PROTECTION  AGAINST  FIRE 

The  present  poor  condition  of  the  average  woodlot  is  due  to  fires, 
destructive  lumbering,  and  grazing.  As  a  whole,  the  people  in  Dutchess 
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County  are  cognizant  of  the  enormous  destruction  due  to  fires,  and  little 
need  be  said  in  this  regard.  On  the  other  hand,  the  people  are  not  so 
familiar  with  the  township  fire  laws  as  they  should  be.  Much  can  be 
done  by  the  town  supervisor  in  creating  a  stronger  sentiment  against 
forest  fires.  The  town  supervisor  is  by  law  the  town  fire  warden,  and  is 
responsible  for  the  prevention  and  the  fighting  of  fires.  He  is  given 
authority  by  statute  to  hire  men,  and  has  all  the  powers  and  duties  that 
a  fire  warden  or  a  forest  ranger  in  the  fire  towns  has.  The  law  provides 
that  any  person  who  is  physically  able  to  fight  fire  and  refuses  when  called 
upon  to  do  so  is  liable  to  a  penalty  of  twenty  dollars.  The  wages  paid  to 
fire  fighters  can  be  fixed  by  the  town  boards,  and  all  expenses  incurred 
under  the  provisions  of  the  law  are  to  be  paid  by  the  town. 

Any  fire  that  cannot  be  controlled  by  the  land  owner  on  whose  land  it 
starts,  should  be  reported  promptly  to  the  town  fire  warden. 

The  present  township  fire  laws  are  adequate  in  themselves  so  far  as 
Dutchess  County  is  concerned,  provided  they  are  enforced,  but  the  neces¬ 
sity  of  enforcing  them  must  in  some  way  be  brought  home  to  the  fire 
wardens.  The  town  fire  wardens  should  carry  on  an  effective  campaign 
by  bringing  up  the  provisions  of  the  fire  laws  at  the  town  meetings  and 
by  pointing  out  the  necessity  of  cooperation  on  the  part  of  the  farmers, 
and  should  also  urge  the  organization  of  a  fire  protective  force  throughout 
the  town.  Printed  fire  notices,  if  properly  worded  and  posted  in  con¬ 
spicuous  places,  are  effective.^ 

PROTECTION  FROM  GRAZING 

Stock  should  not  be  permitted  to  graze  the  woodlot.  A  piece  of  wood¬ 
land  is  neither  good  for  wood  crop  production  when  grazed,  nor  a  paying 
proposition  when  used  as  a  pasture.  If  shade  for  stock  is  needed,  a 
portion  of  the  woodlot  should  be  fenced  off  for  this  purpose.  A  stand  of 
timber,  to  be  in  good  condition,  should  have  all  age  classes  represented, 
from  the  youngest  seedling  to  the  mature  tree,  and  great  care  must  be 
used  to  provide  abundant  reproduction  of  the  most  desirable  species. 

Cattle  and  horses  not  only  destroy  seedlings,  but  often  destroy  saplings 
of  considerable  size  by  trampling  them  down  when  brushing  flies  or  when 
reaching  for  the  leaves.  With  the  destruction  of  the  young  growth, 
grass  takes  possession  of  the  ground,  and  this  draws  the  moisture  out  of 
the  surface  soil  as  no  other  class  of  plants  can.  If  the  lot  is  small,  a  large 
part  of  it,  being  kept  open  by  grazing,  is  swept  by  the  wind,  which  blows 
away  the  leaves  that  should  decay  on  the  ground  and  add  to  the  soil  fer¬ 
tility.  Soil  moisture  is  the  great  thing  above  all  others  that  makes  a 

*  Further  details  and  information  regarding  the  provisions  of  the  state  forest  fire  laws  may  be  obtained 
from  the  New  York  State  Conservation  Commission,  Albany,  New  York. 
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woodlot  thrifty,  and  it  is  impossible  to  retain  enough  of  it  for  this  purpose 
if  the  land  is  used  for  pasturing,  except  in  swampy  woods  and  river 
bottoms.  Shallow-rooted  trees  are  seriously  injured  by  having  their 
roots  exposed  and  trampled  on.  This  form  of  injury  causes  stagheaded- 
ness,  or  dead  tops. 

PROTECTION  FROM  DAMAGE  BY  INSECTS 

The  white  pine  weevil  has  damaged  several  white  pine  plantations  and 
natural  stands  in  Dutchess  County.  The  insect  is  described  by  Felt'^ 
as  an  oblong,  oval  weevil,  about  one-fourth  of  an  inch  long,  which  deposits 
its  eggs  in  the  leading  shoots  of  the  white  pine.  The  grub  works  in  the 
shoots  of  the  trees  and  kills  them,  causing  an  irregular,  deformed  tree  of 
very  little  commercial  value.  The  adult  beetle  is  from  reddish  brown  to 
very  dark  brown  in  color,  with  a  whitish  spot  near  the  posterior  third  of 
each  wing  cover.  The  creamy  white  pupa  is  of  about  the  same  length 
as  the  beetle.  The  grub  is  a  white,  footless  creature,  varying  in  size 
according  to  the  stage  of  development.  The  beetles  deposit  their  eggs 
under  the  bark  of  the  main  shoots  in  May  or  June.  The  grubs  hatch 
in  a  week  or  two,  and  then  bore  down  into  the  pith.  The  shoot  continues 
to  grow  until  the  middle  of  July,  when  the  leaves  begin  to  turn  red,  giving 
evidence  of  the  presence  of  the  weevil.  All  parts  infested  by  this  insect 
should  be  cut  out  in  July  or  early  August  and  burned. 

The  large  numbers  of  locust  trees  planted  along  roads  and  on  lawns 
attest  the  popularity  of  this  species  in  Dutchess  County.  Many  of  the 
trees  have  reached  large  size  and  are  highly  prized  by  their  owners.  It 
is  unfortunate  that  so  many  of  them  have  fallen  a  prey  to  the  locust  borer, 
an  insect  which  makes  a  hole  slightly  larger  than  a  lead  pencil  in  the 
trunk  of  the  tree.  If  the  borers  are  numerous  the  tree  becomes  so  com¬ 
pletely  riddled  that  it  dies  in  the  course  of  three  or  four  years.  Many  of 
the  roadside  trees  have  been  ruined  by  this  insect.  The  only  satisfactory 
treatment  is  to  cut  down  infested  trees  and  burn  the  wood,  thus  preventing 
the  spread  of  the  insects  to  uninfested  trees.  The  prevalence  of  the 
insect  makes  it  extremely  unwise  to  plant  locust,  trees. 

CHESTNUT  BARK  DISEASE 

The  chestnut  bark  disease,  which  is  now  commonly  prevalent  in  the 
Eastern  States  from  Massachusetts  to  North  Carolina,  has  made  its 
appearance  in  Dutchess  County.  From  the  history  of  the  disease  thus 
far,  it  appears  that  ultimately  the  chestnut  will  be  exterminated.  The 
disease  is  caused  by  a  fungus.  Chestnut  trees  of  all  ages  are  attacked, 

*Felt,  E.  P.  Insects  affecting  park  and  woodland  trees.  New  York  State  Museum.  Memoir  8:2: 
397-401.  1906. 


WooDLOT  Conditions  in  Dutchess  County,  New  York  291 

but  a  wound  or  a  puncture  of  some  nature  is  necessary  in  order  that 
the  spores  of  the  fungus  may  enter  and  cause  infection.  The  mycelium 
of  the  fungus  spreads  rapidly  in  the  living  bark  and  wood  tissues,  killing 
them.  The  dead  portions  of  the  bark  are  cankers.  They  appear  sunken 
and  are  reddish  in  color.  The  only  portions  of  the  fungus  that  are  visible 
to  the  naked  eye  are  the  yellow  threads  of  spores  which  are  pushed  out 
from  the  diseased  bark,  and  the  red-brown  or  chocolate-colored  masses 
of  mycelium  which  enclose  spore-bearing  cases.  The  ripe  spores  are 
shot  into  the  air  from  these  cases  during  rainy  weather,  and  may  be  blown 
to  healthy  trees.  The  killing  of  the  bark  and  wood  tissues  results  in  the 
girdling  of  the  stem.  The  branch  and  the  leaves  above  this  point  then  die. 


Fig.  64.  THE  THORNE  PLANTATION  OF  RED  PINE,  NEAR  MILLBROOK 


This  is  not,  however,  a  certain  indication  of  the  bark  disease,  as  girdling 
due  to  any  cause  will  produce  the  same  effect;  however,  if  portions  of  a 
chestnut  tree  die  from  no  readily  discernible  cause,  it  is  well  to  look  for 
the  characteristic  cankers,  and  if  they  are  present  the  tree  should  be 
immediately  cut  and  utilized  or  destroyed.  The  removal  and  burning  of 
diseased  trees  will  aid  in  arresting  the  spread  of  the  fungus  to  healthy 
trees.  The  extensive  area  and  the  millions  of  trees  now  affected  make 
any  general  control  measures  out  of  the  question. 

Suggestions  for  the  use  of  blighted  chestnut  are  given  on  page  299. 

FOREST  PLANTING 

The  woodlot  is  a  part  of  the  farm  which,  in  most  cases,  has  been  neglected 
and  is  looked  upon  as  of  no  real  value  in  its  relation  to  the  farm  as  a  per¬ 
manent  source  of  revenue  or  a  necessary  factor  in  farm  economy.  Because 
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of  this  attitude  the  average  woodlot  in  the  county  is  producing  from  one- 
third  to  one-half  a  crop,  due  to  overcutting,  fire,  grazing,  and  utter  dis¬ 
regard  of  future  growth. 

Not  only,  then,  should  forest  planting  be  undertaken  on  many  of  the 
steep,  bare  hillsides  and  run-down  pasture  lands  now  growing  up  to  “  tree 
weeds  ”  that  will  never  develop  into  merchantable  material,  but  also  the 
composition  of  the  woodlots  should  be  improved  by  planting  better  and 
more  rapidly  growing  trees  in  the  openings  throughout  them. 


SPECIES  SUITABLE  FOR  PLANTING  IN  DUTCHESS  COUNTY 

The  kinds  of  trees  to  plant  on  the  different  classes  of  soil,  and  the  esti¬ 
mated  yield  per  acre  at  different  ages,  are  shown  in  table  i : 

TABLE  I.  Species  Suitable  for  Planting  in  Dutchess  County 


Species 

Estimated 
yield  per  acre 

Age 

(years) 

Soil  for  planting 

Purpose 

White  pine  *.. . . 

38,000  board  feet. . 

44 

Nearly  all  soils  except  swamp . 

Lximber 

30,000  board  feet. . 
27,000  board  feet. . 

60 

Light  sand,  gravel,  or  loam . 

Lumber 

Scotch  pine  *. . . 

35 

Poor  soils  and  in  exposed  situa¬ 
tions  . 

Box  boards 

Norway  spruce*. 

26,000  board  feet. . 

40 

Well-drained  loam . 

Lumber,  pulp 

European  larchf. 

20,000  board  feet. . 

60 

Well-drained  sandy  loam . 

Poles,  posts 

700  railroad  ties. .  . 
10,000  board  feet. . 
2,000  posts . 

40 

25 

15 

Loamy  moist  soils . : . 

Railroad  ties 

Loam  soils . 

Implement  material 
Fence  posts 

Black  locustf .  • . 

Upland  soils,  well  drained . 

*  From  field  studies  made  by  the  Department  of  Forestry,  New  York  State  College  of  Agriculture, 
Cornell  University. 

t  From  Forest  Planting  in  New  Jersey,  by  Alfred  Gaskill.  Reports  of  the  Forest  Park  Reservation 
Commission  of  New  Jersey.  iQiS* 


In  all  planting  operations  in  which  conifers  are  used,  small  trees  wdth 
well-formed  roots,  which  have  been  transplanted  once,  should  be  used. 
On  open  exposed  hillsides  not  suitable  for  pasture,  and  on  land  on  which 
a  scattered  scrubby  growth  of  inferior  species  is  starting,  four-years-old 
trees  of  either  white,  red,  or  scotch  pine  and  norway  spruce  should 
be  used.  Nearly  every  farmer  has  a  greater  or  less  amount  of  this  type 
of  land,  from  which  he  is  getting  little  or  no  return  and  on  which  he  is 
paying  taxes  yearly. 

WHERE  TO  GET  PLANTING  STOCK 

The  State  Conservation  Commission  at  Albany,  New  York,  is  furnish¬ 
ing  trees  to  land  owners  in  the  State  at  approximately  the  cost  of  raising. 
The  following  price  Hst  is  for  the  year  1915,  and  any  one  wishing  to  order 
trees  should  write  to  the  Commission  for  an  application  blank  on  which 
may  be  indicated  the  number  and  kind  of  trees  desired: 
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Kind  of  trees 


White  pine  transplants . 

White  pine  transplants . 

White  pine  seedlings . 

Scotch  pine  transplants . 

Scotch  pine  transplants . 

Scotch  pine  seedlings . 

Norway  spruce  transplants.  .  . 
Norway  spruce  transplants.  .  . 

Norway  spruce  seedlings . 

Red  pine  transplants . . 

Red  pine  transplants . 

Red  pine  seedlings . 

White  cedar  transplants . 

White  cedar  seedlings . 

European  larch  seedlings . 

White  ash  seedlings . 

Black  walnut  seedlings . 

Black  locust  seedlings . 

Red  oak  seedlings . 

Carolina  poplar  cuttings . 

Carolina  poplar  rooted  cuttings 
Basket  willow  cuttings . 


Age 

(years) 


4 

3 

2 

4 

3 

2 

4 

3 

2 

4 

3 

2 

3 
2 

2 

2 

I 

1 

2 


Price 

per 

thousand 
f.  o.  b. 
nursery 


M-oo 
3  50 
1.50 
4-50 
4.00 
1.50 
4.00 
3  50 
1.50 
4.00 
3  50 
1.50 

3-50 
1.50 
1.50 
1.50 
3  00 
2.00 
2.00 
1 .00 
2.00 
1 .00 


charStf  “>an  500  trees.  Extra 


PLANTING  THE  TREES 

Forest  planting  is  ordinarily  done  on  soils  unfit  for  agriculture  and 

naturally  where  it  is  impossible  to  cultivate.  Preparation  of  the  soil 
IS  neither  necessary  nor  advisable. 

As  soon  as  the  trees  are  brought  to  the  planting  site  they  can  be  either 

heeled  in  until  such  time  as  the  actual  planting  can  be  done  conveniently 

by  the  farmer,  or  planted  as  removed  from  the  boxes  or  baskets  in  which 

t  ey  were  shipped.  Heeling  in  means  simply  the  placing  of  plants  in  a 

trench  that  is  deep  enough  to  prevent  the  roots  from  drying  out.  The 

trench  should  be  dug  at  an  angle  of  45  degrees,  and  should  be  deep  enough 

to  admit  the  roots  of  the  trees.  The  bundles  should  be  opened  and  the 

trees  spread  out  along  the  trench  in  order  to  prevent  molding,  and  then 

t  e  entire  root  system  should  be  completely  covered  with  earth  and 

firmly  tramped  down.  Nursery  stock  can  be  kept  in  this  way  for  several 
weeks  if  desired. 

In  all  planting  operations  the  two  essentials  are,  (i)  to  prevent  the  roots 
from  drying  out  by  carrying  the  trees  in  a  pail  of  water  with  the  roots 
immersed,  or  by  some  similar  method,  and  (2)  to  set  the  trees  firmly  in 
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the  ground  without  waste  of  motion  yet  with  proper  care.  The  actual 
planting  can  best  be  done  by  two  men  working  together,  one  digging  the 

hole  with  a  mattock  or  a  grub 
hoe,  the  other  planting  the  tree. 
The  sod  should  be  removed  on  a 
space  at  least  twelve  inches  square. 
The  hole  should  be  made  in  the 
center  of  the  square,  sufficiently 
deep  to  permit  the  roots  to  be 
spread  out  in  a  natural  position  and 
all  pointed  downward.  The  tree 
should  be  held  with  one  hand,  and 
the  earth  replaced  with  the  other, 
packing  in  the  rich  topsoil  first,  then 
filling  in  the  remainder  and  firming 
it  around  the  tree  with  the  feet. 

The  trees  should  be  set  about 
half  an  inch  deeper  than  they  origi¬ 
nally  stood  in  the  nursery.  Care 
should  be  taken,  however,  not  to 
set  them  too  deep,  especially  in 
clay  soils,  which  settle  very  little. 

DISTANCES  APART  TO  PLANT 

The  closer  the  trees  are  planted, 
the  sooner  their  branches  will  meet 
Fig.  65.  A  RED  PINE  IN  THE  THORNE  PLAN-  shade  the  soil,  thereby  preserv- 

The  plantation  occupies  a  hilltop  with  a  poor,  mg  the  moisture  as  Well  OS  destroy- 
gravelly  soil  grass  and  weeds.  Other 

advantages  of  close  planting  are  greater  growth  in  height,  and  straight, 

clean  boles  —  resulting  naturally  in  a  better  quality  of  wood,  since  the 

trees  prune  themselves  early  in  life  —  in  contrast  to  short,  many-limbed 

trunks  and  a  poor  quality  of  wood,  which  is  the  result  when  the  trees 

are  spaced  wide  apart.  Trees  in  the  open  should  never  be  planted  more 

than  6  feet  apart  each  way,  and  the  spacing  should  be  as  uniform  as 

possible  in  order  that  each  tree  may  have  the  same  amount  of  growing 

space.  On  very  poor  soils,  such  as  may  be  found  on  steep  hillsides  that 

have  been  pastured  or  cultivated  for  many  years,  and  in  other  exposed 

situations,  it  is  better  to  set  the  trees  5  feet  apart  each  way,  since  grov^h 

in  height  and  in  diameter  will  be  much  slower  and  it  will  take  several  years 

for  trees  to  form  a  cover  on  such  sites. 

In  most  woodlots  there  are  more  or  less  open  spaces  caused  by  over- 
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cutting,  portions  that  are  reproducing  to  poor  species,  brush  land,  and 
recently  cut-over  sprout  woods  that  are  incompletely  stocked  with  valuable 
kinds  of  trees.  Here  new  species 
should  be  introduced  by  under- 
planting.  No  definite  instruction 
can  be  given  as  to  the  number  of 
trees  to  be  underplanted  to  an 
acre,  but  in  general  from  four 
hundred  to  six  hundred  will  be 
required  and  they  should  be  spaced 
5  or  6  feet  apart.  (Fig.  68.) 

The  number  of  trees  required 
to  plant  one  acre  at  various  dis¬ 
tances  apart  is  as  follows: 


4X  4  feet .  2,722  trees 

5x  5  feet .  1,742  trees 

6x  6  feet .  1,210  trees 

8  X  8  feet .  680  trees 

10  X  10  feet ....  435  trees 


TIME  TO  PLANT 

The  best  time  to  plant  is  in 
the  spring,  after  the  frost  is  out 
of  the  ground  and  before  the  buds 
begin  to  open.  Fall  planting  may 
be  done  successfully  on  light  sandy 
or  gravelly  soil  and  on  most  of 


Pig.  66.  this  plantation  of  red  pine 

HAS  DONE  REMARKABLY  WELL,  REACHING 
A  HEIGHT  OF  I4  FEET  IN  TEN  YEARS 


Fig.  67. 


A  -PLANTATION  OF  RED  OAK  SEVEN  YEARS  OLD 
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the  loam  soils  of  Dutchess  County.  Where  there  is  a  large  proportion  of 
clay  in  the  soil,  trees  planted  in  the  fall  are  liable  to  injury  by  heaving 
because  of  the  alternate  freezing  and  thawing. 

COST  OF  PLANTING 

In  general  the  cost  of  planting  varies  from  $8  to  $12  an  acre  when  four- 
years-old  transplants  are  used.  Such  factors  as  type  of  soil  —  that  is, 
sandy,  gravelly,  or  clay  loam  —  slope,  amount  of  rock  and  brush,  and 
efficiency  of  the  labor,  determine  the  actual  cost  of  all  planting  operations. 
Two  men  can  usually  plant  from  six  hundred  to  one  thousand  trees  a  day. 


Fig.  68.  a  very  successful  underplanting:  red  pine  under  mixed  oaks  and 

MAPLES 


while  on  a  good  site,  free  from  brush  and  stone,  fifteen  hundred  trees 
can  be  set.  The  main  essential  in  every  case  is  that  the  trees  should  be 
planted  in  the  best  possible  manner,  since  the  cost  of  replanting  the  fail 
places  will  be  proportionately  greater  than  that  of  the  original  planting. 

In  Dutchess  County  the  greater  part  of  the  open  land  in  need  of  planting 
is  hilly  and  rough,  and  for  such  areas  the  cost  should  not  run  over  the 
figures  given  in  table  2. 

The  per  acre  cost  of  underplanting  with  from  four  hundred  to  six 
hundred  trees  on  cut-over  land,  the  main  object  of  which  is  the  intro¬ 
duction  of  better  species,  is  somewhat  less  than  that  of  open  field 
planting. 
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TABLE  2.  Cost  of  Planting  Trees  for  Reforesting 


Cost  per  acre 

Trees  set  6  x  6  feet  apart  (1210  per  acre) 

Conifers 

(four-years- 

old 

transplants 

from 

8  to  12 
inches  tall) 

Hardwoods 

(one-year- 

old 

seedlings 

from 

4  to  8 
inches  tall) 

Cost  of  trees  per  thousand .... 

$2.00 

Trees . 

^  .  Q  . 

$2.42 

Freight  and  dravine.  .  .  . 

#>4-  04 

Labor  —  two  men  8  hours  per  dav 

1  .  uo 

A  r\r\ 

1 .00 

4.00 

m - - - 

$9-H 

$7-42 

TAXATION  OF  WOODLANDS 

Several  laws  have  been  enacted  totally  exempting  certain  land  from 
taxation  for  a  certain  number  of  years,  as  well  as  reducing  the  assess¬ 
ment  on  woodland  managed  by  approved  forestry  methods.  The  char¬ 
acter  of  land  in  each  case,  what  must  be  done  in  order  to  get  relief  from 
taxation,  and  the  nature  of  the  relief  granted,  are  shown  in  table  3 : 


TABLE  3.  Cases  in  Which  Relief  from  Taxation  on  Woodland  May 

Be  Obtained* 


Character  of  land 


Not  wooded;  i  to  loo  acres 

Wooded  or  brush  land;  i  to 
100  acres 


Assessed  valuation  of  land 
not  over  $5  per  acre;  un¬ 
suitable  for  agricultural 
purposes;  bare  or  wooded; 
over  5  acres 


What  must  be  done  in 
order  to  get  relief  from 
taxation 

Plant  with  forest  trees 
and  maintain  as  forest 

Underplant  with  forest 
trees  and  maintain  as 
forest 


Plant  or  underplant 
with  forest  trees  and 
maintain  as  forest 


Nature  of  the  relief  granted 


Cotndf  ReaSS' 


No  tax  on  either  trees  or  land 
for  35  years 

No  tax  on  trees  for  35  years; 
land  to  be  taxed,  but  the 
assessment  for  35  years  to 
be  only  50  per  cent  of  the 
assessable  valuation 

No  tax  on  trees  for  35  years; 
land  to  be  taxed,  but  the 
assessed  valuation  to  be  fixed 
now  and  remain  constant  for 
35  years,  this  assessed  valua¬ 
tion  not  to  exceed  the  present 
assessed  valuation  of  similar 
lands  in  the  vicinity 

lands  used  for  forestry  purposes.  The 


298 


Bulletin  368 


TABLE  2  {continued) 


Character  of 

land 

What  must  be  done  in 
order  to  get  relief  from 
taxation 

Nature  of  the  relief  granted 

Wooded  .(either  natural 
growth  or  planted) ;  not 
over  50  acres 

Manage  as  a  permanent 
woodlot 

No  tax  on  trees  until  cut;  land 
to  be  taxed,  but  the  assessed 
valuation  not  to  exceed  $10 
per  acre;  a  tax  of  5  per  cent 
of  stumpage  value  of  _  trees 
when  cut;  these  provisions 
to  continue  so  long  as  the 
property  is  managed  as  a 
permanent  woodlot 

IMPORTANT  COMMERCIAL  SPECIES  AND  THEIR  USES 

Among  the  species  of  trees  to  be  found  in  Dutchess  County,  a  number 
are  of  considerable  commercial  importance.  In  order  that  woodlot 
owners  may  know  to  what  uses  their  woods  may  be  put  to  the  best 
advantage,  the  following  list  has  been  prepared.  It  is  merely  suggestive, 
since  in  many  localities  the  limited  number  of  species  makes  their  use  for 
a  wide  variety  of  purposes  absolutely  necessary. 

White  pine:  Interior  finish,  molding,  sash  and  blinds,  boxes,  ceiling, 
doors,  frames,  kitchen  cabinets,  patterns,  siding,  wooden- 
ware,  matches  —  in  short,  nearly  any  use  in  which  lightness, 
ease  in  working,  and  even  grain  are  required.  The  wood 
is  not  heavy,  hard,  nor  durable  when  exposed  to  the  weather. 
Hemlock:  Dimension  timbers  for  heavy  construction,  baskets,  boxes, 
crates,  cars,  picket  fencing  and  gates,  machinery. 

Sugar  maple:  Agricultural  implements,  bobbins,  broom  handles,  brush 
backs,  butter  ladles  and  butter  molds,  clothespins,  wooden 
dishes,  flooring,  furniture,  hames,  handles,  hay  presses, 
shoe  lasts,  mallets,  molding,  patterns,  pulleys,  rules,  separa¬ 
tors,  threshers,  toys,  washboards  and  washing  machines, 
wooden  type,  and  hundreds  of  small  wooden  novelties. 
Beech:  Cheap  furniture  and  its  parts,  pulleys,  pump  handles,  pails, 
broom  handles,  tool  handles,  hames,  ladders,  cheese  boxes, 
clothespins,  farm  maehinery  and  agricultural  implements, 
tables,  tubs,  wheelbarrows,  washboards,  woodenware. 
Irregular  and  second-grade  material  makes  very  good  fuel. 
Birch:  Bookcases  and  other  furniture,  baskets,  cabinets,  cameras,  casing, 
crating,  desks,  tables,  tool  handles,  shoe  trees  and  shoe  pegs, 
toys,  tubs,  woodenware,  mirror  backs,  molding,  pulleys. 
Also  makes  good  fuel. 
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Basswood:  Basket  splints  and  covers,  boats,  boxes,  bread  boards,  broom 
handles,  brushes,  butter  ladles,  candy  buckets,  casings, 
caskets,  ceiling,  cigar  boxes,  clothes  baskets,  crates,  curtain 
stretchers,  drawer  bottoms,  drills,  excelsior,  furniture  parts, 
grain  hoppers,  spools,  show  cases,  siding,  sleigh  bodies, 
store  fixtures,  toys,  egg  trays,  trunks,  cheesebox  heading, 
grass  seeders,  musical  and  scientific  instnunents,  ironing 
boards,  kitchen  cabinets,  lasts,  pails,  panels,  patterns, 
pictm-e  frames,  wagons,  wardrobes,  washing  machines, 
yardsticks. 

White  ash:  Cultivators,  fork  handles,  desks  and  tables,  hames,  handles, 
hoops,  ladder  rounds,  moldings,  neck  yokes,  plow  beams, 
poles  for  vehicles,  rollers,  ship  parts,  siding,  singletrees, 
trunk  slats,  turnery,  window  frames. 

Elm:  Baskets,  crates,  cheese  boxes,  cradle  bows,  grain  drills,  handles, 
hayracks,  sporting  goods,  tubs,  machine  construction. 

Hickory:  Automobile  wheels,  wagon  spokes  and  shafts,  doubletrees 
and  eveners,  handles,  instruments,  mallets,  neck  yokes, 
vehicle  parts,  fuel. 

Red  oak:  Car  parts,  crates,  flooring  and  furniture,  picture  frames, 
machine  parts,  woodenware. 

White  oak:  Furniture,  agricultural  implements,  machine  parts,  car 
parts,  handles,  picture  frames,  refrigerators,  rollers,  railroad 
ties,  fuel. 

Chestnut:  Posts  and  poles,  ties,  caskets  and  coffins,  lath,  printers’ 
material,  toys,  molding  frames,  musical  instruments,  sash 
doors,  furniture,  dairymen’s  supplies,  packing  boxes  and 
crates,  brushes,  backing  for  veneers. 

Blighted  chestnut:  The  wood  of  diseased  trees  may  safely  be  used  for 
any  purpose,  according  to  J.  C.  Nellis,^  of  the  United  States 
Department  of  Agriculture.  Mr.  Nellis  states  that  the 
disease  does  not  injure  the  wood;  rotten  wood  is  caused  by 
sap  rots,  heart  rots,  and  insects.  Strength  tests  indicate 
that  sound  wood  from  the  blighted  trees  is  as  strong  as 
wood  from  healthy  trees.  Disease-killed  chestnut  seasoned 
on  the  stump  is  probably  more  durable  than  green-cut 
chestnut  used  unseasoned,  owing  to  the  comparative  dry¬ 
ness  of  the  former.  To  quote  from  this  bulletin: 

“  Sap  rot  is  not  found,  as  a  rule,  until  two  years  after 
death,  when  small  spots  appear  on  the  trunk.  These  spots 
spread  until  at  four  years  after  death  all  of  the  sapwood  on 

6  Nellis  J.  C.  Uses  for  chestnut  timber  killed  by  the  bark  diseases.  U.  S.  Agr.  Dept.  Farmer’s  bul. 
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the  trunk  is  rotted.  During  the  fifth  year  the  bark  usually 
falls  from  the  trunk,  and  the  rotted  sap  wood,  which  is  full 
of  insect  burrows,  dries  out  and  starts  to  peel  off.  On  Long 
Island  the  sapwood  was  off  of  all  trees  dead  seven  years. 
The  heartwood  was  hard  and  sound,  but  all  trees  under  18 
inches  in  diameter  were  so  badly  checked  as  to  be  unmer¬ 
chantable.” 

Infected  trees  should  be  cut  and  utilized  as  soon  as 
possible  after  they  are  attacked,  if  anything  like  their  full 
value  is  to  be  realized  from  them. 

METHODS  OF  IMPROVEMENT 

From  the  standpoint  of  the  small  woodlot  owner,  much  can  and  should 
be  done  to  improve  the  present  condition  of  the  stand.  Two  methods 
of  cutting  are  applicable  in  most  cases  —  improvement  cutting,  and 
thinning.  An  improvement  cutting  is  the  removal  from  the  forest  of 
such  species  as  will  not  be  so  profitable  to  raise  as  those  that  are  left,  and 
also  the  removal  of  diseased  and  mature  trees.  A  thinning,  on  the  other 
hand,  is  made  for  the  purpose  of  stimulating  the  growth  of  the  remaining 
stand,  and  is  usually  applicable  to  young  growth. 

In  an  improvement  cutting,  the  following  trees  should  be  removed: 
all  dead  and  diseased  specimens;  live  trees  that  are  overtopped  by  good 
thrifty  specimens  so  that  they  will  never  mature;  and  some  of  the  taller, 
better  trees  that  are  competing  for  first  place  in  the  stand.  In  the  last- 
named  class  the  openings  should  not  be  made  so  large  that  the  crowns 
will  not  fill  them  again  within  five  or  six  years. 

The  following  is  a  typical  example  of  an  improvement  cutting:  A 
sample  plot  containing  one-half  acre  was  selected  in  the  woodlot  of  Otto 
Ruehle,  bordering  the  state  road  three  miles  from  Pleasant  Valley.  The 
stand  was  uneven  in  age,  being  composed  of  hardwood  and  white  pine 
from  the  seedling  stage  up  to  sixty  years  old.  The  rock  outcrop  on  the 
ridges  indicated  a  poor  site  even  for  wood  growth.  The  species  found  on 
the  one-half  acre  were  white  pine,  chestnut,  black,  red,  and  white  oak, 
hickory,  hard  and  soft  maple,  black  birch,  red  cedar,  ironwood,  dogwood, 
and  juneberry.  Of  2 50  trees  more  than  i  inch  in  diameter,  1 19,  or  approxi¬ 
mately  three  cords,  were  marked  for  removal;  13 1  trees  were  left  to  form 
the  final  stand  on  the  half  acre,  amounting  in  volume  to  2660  board  feet 
of  white  pine  and  4.7  cords  of  hardwood.  Of  the  species  marked  for 
cutting,  all  of  the  chestnut,  cedar,  ironwood,  dogwood,  and  juneberry 
were  included,  and  the  poor  specimens  of  white  pine,  hard  and  soft  maple, 
black  oak,  hickory,  and  black  birch.  Figuring  the  per  acre  volume  in 
cords  (1000  board  feet  equals  2  cords),  there  is  on  the  area: 
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.  10.6  cords 

Hardwood .  15.4  cords 


26.0  cords 

Of  this  amount  6  cords,  or  a  total  of  23  per  cent  of  the  stand,  were  marked 
for  cutting,  the  final  cut  will  be  made  up  of  more  valuable  species,  and  will 
comprise  lumber  of  a  better  quality  and  in  greater  volume,  because  of  the 
improvement  cuttings  and  thinnings. 

The  following  suggestions  are  offered  for  the  improvement  of  woodlots: 

1.  General 

^  I.  Woodland  must  be  fully  stocked  with  trees  in  order  to  secure  the 
highest  yield,  and  the  species  to  be  favored  are  those  adapted  to  the 
location,  as  well  as  those  for  which  there  is  a  demand. 

2.  The  forest  must  be  protected  from  fire  and  from  grazing. 

3.  All  chestnut  should  be  utilized  as  soon  as  market  conditions  will 

permit.  Where  heavy  cuttings  are  made  the  land  should  be  under- 
planted  (page  295). 

4.  Improvement  cuttings  and  thinnings  should  be  made,  depending  on 
the  age  and  the  condition  of  the  stand. 

5.  There  are  many  small  areas  growing  up  to  brush  which  at  present 
are  neither  good  pasture  land  nor  good  woodland.  Such  areas  should  be 
planted  with  valuable  kinds  of  trees.  Suitable  species  for  the  purpose 
are  red  and  white  pine,  red  oak,  white  ash,  and  norway  spruce. 

6.  Because  of  the  diseased  chestnut  trees  and  the  low  value  of  cordwood, 
the  most  practical  method  of  management  for  the  stands  in  the  moimtains 
is  to  cut  clear  and  depend  on  natural  reproduction  from  seed  and  sprouts. 
The  more  valuable  hardwoods  are  prolific  sprouters,  and  areas  cut  over 
in  the  past  and  not  burned  have  restocked  very  satisfactorily. 

II.  Specific  (by  types) 

The  ridge  type  is  of  great  importance  as  a  protective  forest,  and 
cutting  should  always  be  on  a  limited  scale.  The  numerous  springs, 
streams,  and  brooks  which  take  their  rise  in  the  hills  will  flow  more  uni¬ 
formly  and  afford  a  more  dependable  water  supply  if  the  ridges  are  kept 
covered  with  timber.  Another  reason  why  the  timber  of  this  type  should 
be  cut  sparingly  is  because  the  conditions  for  reproduction  and  growth 
are  comparatively  poor.  The  soils  are  shallow  and  the  situation  is 
exposed  to  all  sorts  of  adverse  factors.  All  cutting  in  this  type,  therefore, 

should  be  in  the  nature  of  improvement  cutting.  The  species  to  be  favored 
are  the  oaks  and  red  cedar. 

2.  The  bottomland  type  is  very  difficult  to  manage  successfully,  and  is 
really  a  temporary  type  for  reasons  already  given  (page  288).  The  trees 
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are  generally  short-lived  and  become  defective  at  a  relatively  early  age. 
Cuttings  should  be  in  the  nature  of  improvement  cuttings,  and  trees  to  be 
favored  are  white  ash,  soft  maple,  and  tulip  trees  if  there  are  any.  Black 
ash  and  elm  should  be  favored  only  in  case  special  markets  exist  for  them 

3.  The  situation  of  the  north  slope  type  gives  good  opportunities  for 
improvement  of  the  stand.  Cutting  should  be  moderate,  and  should 
favor  maple,  basswood,  tulip,  white  ash,  and  hemlock.  Improvement 
cuttings  and  thinnings  may  both  be  made  here  successfiiUy.  The  stand 
should  never  be  opened  to  such  an  extent  that  the  soil,  naturally  moist, 
may  become  dried  out. 

4.  Because  of  the  predominating  oaks  and  chestnut  (all  species  that 
sprout  readily  from  the  stump),  the  south  slope  type  may  be  managed 
successfully  and  economically  by  clear-cutting  in  groups  or  patches. 
Reproduction  will  ordinarily  be  secured  by  the  sprouting  from  the  stiunps. 
Care  should  be  taken,  however,  to  see  that  enough  trees  of  seedling  origin 
are  left  to  insure  the  permanency  of  the  stand.  In  other  words,  sprout¬ 
ing  should  not  be  depended  upon  to  supply  all  the  reproduction,  but  seed 
trees  should  be  left  to  furnish  seedlings  in  sufficient  numbers  to  keep  the 
stand  in  a  vigorous  condition. 


JANUARY,  1916 
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Ithaca,  New  York,  November  i,  1915 

Director  B.  T.  Galloway, 

College  of  Agriculture , 

Ithaca,  New  York. 

Dear  Sir: 

We  beg  to  submit  herewith  a  report  of  work  done  under  the  Herman 
Frasch  Industrial  Fellowship,  with  the  recommendation  that  it  be  pub¬ 
lished  as  Experiment  Station  Bulletin  369. 

The  work  was  performed  during  the  summer  of  1915  in  the  orchards 
of  E.  AY.  IVIitchell,  at  Stuyvesant  Falls,  New  Yorkj  AY.  P.  Rogers  &  Co 
at  Williamson,  New  York;  Jacob  Jungbluth,  at  Spencerport,  New  York; 
Fred  H.  Glidden  &  Son,  at  Holley,  New  York;  and  E.  J.  McClew  &  Sons,’ 
at  Newfane,  New  York.  The  writers  are  indebted  to  these  men  for 
cooperation  in  placing  the  orchards  at  their  disposal,  and  for  liberally 
aiding  them  in  the  work  in  every  way  possible. 

Assistance  in  various  technical  details  of  the  experiments  has  been  given 
by  L.  A.  Toan,  Manager  of  the  Monroe  County  Farm  Bureau,  and  by 
M.  D.  Leonard,  S.  C.  Bishop,  and  H.  Braun,  of  Cornell  University.  The 
materials  were  furnished  by  the  Union  Sulfur  Company,  of  New  York 
City,  and  the  Corona  Chemical  Company,  of  Milwaukee,  Wisconsin; 
the  dusting  machines  were  furnished  by  the  Kansas  City  Dust  Sprayer- 
Manufacturing  Company. 

Respectfully  submitted, 

Donald  Reddick, 

Professor  of  Plant  Pathology. 

C.  R.  Crosby, 

Professor  of  Entomology. 
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DUSTING  AND  SPRAYING  EXPERIMENTS  WITH 

APPLES 

Donald  Reddick  and  C.  R.  Crosby 

INTRODUCTION 

Results  of  a  series  of  experiments  performed  by  Blodgett  ^  and  by  the 
writers  indicate  that  the  application  of  suitable  powdered  materials, 
with  air  used  as  a  carrier,  will  control  the  apple  scab  disease  and  certain 
apple  insects  as  well  as  does  the  commonly  employed  fungicide  and 
insecticide  applied  as  a  spray  with  water  as  a  carrier.  Some  doubt  has 
been  expressed  as  to  the  validity  of  these  conclusions,  owing  to  the  failure 
to  secure  satisfactory  scab  control  in  two  orchards  and  to  the  absence  of 
codling  moth  injury  in  most  of  the  experiments.  The  work  herein 
reported,  which  is  a  direct  continuation  of  previous  work,  was  undertaken 
for  the  purpose  of  confirming  the  earlier  conclusions.  The  orchards 
selected  for  the  experiments  are  widely  separated,  and  it  was  therefore 
hoped  that  severe  test  conditions  would  prevail  in  some  of  them.  If 
fairly  severe  infestation  occurred  in  all  the  orchards,  any  results  obtained 
would  be  of  immediate  general  application. 


OBJECTS  OF  THE  EXPERIMENTS  OF  1915 


On  the  basis  of  work  previously  accomplished,  the  following  points  of 
determination  were  regarded  as  important  in  these  experiments: 

1.  Previous  work  indicated  that  satisfactory  insect  control  could  be 
secured  with  a  dust  mixture  containing  ten  per  cent  of  arsenate  of  lead, 
when  from  two  to  three  pounds  of  the  mixture  was  applied  to  large  bearing 
trees.  In  six  of  the  experiments,  therefore,  it  was  planned  to  use  that 
percentage  of  lead  arsenate  in  at  least  two  of  the  test  plats.  In  the 
Mitchell  orchard  it  was  planned  to  vary  the  quantity  of  lead  arsenate 
per  tree  by  decreasing  the  amount  of  dust  applied.  In  a  number  of  other 
cases  a  similar  variation  finally  resulted,  owing  to  the  dissimilarity  in 
flowing  quality  of  the  different  mixtures  used. 

2 .  The  quantity  of  sulfur^  applied  per  tree  in  all  previous  tests  has  been 
far  in  excess  of  the  actual  sulfur  applied  in  lime-sulfur  solution.  Further 


spraying  of  apples.  Cornell  Univ.  Agr.  Exp.  Sta. 

Cor^elfulv.^A  ExJ"  St?°  Bu^ 

experments  a  finely  ground  flour  sulfur,  now  known  commercially  as  superfine  sulfur  was 
tn  tVi’p  ground  to  such  a  fineness  that  at  least  95  per  cent  will  pass  a  screen  of  200  meshes 

A  sulfur  were  ^ound  to  the  same  degree  of  fineness,  it  would  doubtless  prove  equally 

effective  and  would  cost  less.  The  arsenate  of  lead  used  was  of  the  so-called  fluffy  type  the  individuifl 
particles  of  which  are  much  smaller  than  the  majority  of  the  particles  of  sulfur.  ^  ’  ‘"dividual 
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tests  were  made  in  order  to  determine  whether  the  quantity  of  sulfur  per 
tree  could  be  reduced.  These  tests  have  involved,  on  the  one  hand,  the 
use  of  diluents  which  would  keep  the  gross  quantity  of  material  per  tree 
the  same,  and,  on  the  other  hand,  the  application  of  reduced  quantities 
of  sulfur.  In  the  latter  case  the  quantity  of  lead  arsenate  applied  per 
tree  was  kept  the  same  as  in  the  other  plats  by  increasing  the  percentage 
in  the  mixture. 

3.  Can  the  destructive  properties  of  the  dust  mixture  be  increased  by 
the  addition  of  some  other  material?  This  might  be  accomplished 
by  adding  an  inert  substance  that  would  bring  about  better  adhesion 
of  the  sulfur  and  lead  arsenate,  or  by  adding  a  substance  having 
inherent  fungicidal  or  insecticidal  properties.  The  substances  tried  were: 
(i)  hydrated  lime,  a  material  imperfectly  tested  in  1914;  (2)  finely 
ground  gypsum,  known  commercially  as  terra  alba,  a  material  used  as 
a  diluent  in  1914  with  satisfactory  results;  (3)  finely  powdered  soap,  a 
material  commonly  used  to  increase  the  spreading  properties  of  liquids 
and  as  a  contact  insecticide;  (4)  casein  and  lime,  the  adhesives  in  cold 
water  paint. 

4.  A  fourth  important  point,  peculiar  to  an  experiment  of  this  type, 
is  to  determine  whether  it  is  possible  to  so  forecast  weather  conditions  that 
applications  of  fungicides  can  be  made  at  critical  times. 

The  experiments  of  the  season,  therefore,  hinged  about  these  four  primary 
considerations.  Incidentally,  additional  data  were  obtained  on  the  time 
required  for  application  under  commercial  conditions. 

Comparisons  were  made  of  .the  various  dusted  plats  with  a  plat  of  trees 
treated  with  the  standard  spray  materials,  lime-sulfur  solution  and 
lead  arsenate,  and  with  a  plat  of  trees  that  received  no  summer  treatment. 
Details  as  to  quantities  of  material  used,  dates  of  application  and  con¬ 
ditions  influencing  the  same,  time  required,  comparative  costs,  and 
results,  are  given  in  connection  with  the  individual  experiments. 


WEATHER  CONDITIONS  AND  APPLE  SCAB  INFECTION 

PERIODS 

The  weather  conditions  for  the  season,  in  so  far  as  there  are  records 
having  a  bearing  on  the  work,  are  shown  in  table  i.  These  records  are 
taken  from  the  monthly  Meteorological  Summary  of  the  United  States 
Weather  Bureau  at  Rochester,  and  represent  in  a  general  way  the  con¬ 
ditions  for  western  New  York.  From  numerous  inquiries  the  writers 
are  satisfied  that  these  data  represent  fairly  accurately  the  conditions 
that  existed  in  all  the  orchards,  so  far  as  infection  periods  for  disease- 
producing  fungi  are  concerned. 
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TABLE  I.  Transcript  of  Records  Taken  by  the  United  States  Weather 

Bureau  at  Rochester 


May  I 
May  2 
May  3 
May  4 
May  5 
May  7 
May  9 
May  12 
May  13 
May  16 
May  17 
May  18 
May  20 
May  21 
May  22 
May  23 
May  24 
May  25 , 
May  26 , 
May  28, 
June  2 , 
June  3. 
June  7. 
June  8. 
June  9. 
June  10. 
June  1 1 . 
Tune  13. 
June  15. 
June  18 . 
June  19 . 
June  20. 
June  22 . 
June  23. 
June  25. 
June  29 . 
June  30. 
July  I . 
July  2 . 
July  3- 
July  4- 
July  5- 
July  6. 
July  7- 
July  8. 
July  10. 
July  II. 
July  12. 
July  13. 
July  15. 
July  16. 
July  17- 


Precipitation 

(inches) 

Weather  conditions 

.03 

Cloudy 

'p* 

Cloudy 

T 

Partly  cloudy 

.09 

Cloudy 

.04 

Cloudy 

.62 

Cloudy 

T 

Cloudy 

0 

Cloudy 

.50 

Cloudy 

.21 

Cloudy 

0 

Cloudy 

0 

Partly  cloudy 

.02 

Cloudy 

.42 

Cloudy 

0 

Cloudy 

0 

Cloudy 

0 

Partly  cloudy 

.  12 

Partly  cloudy 

•05 

Cloudy 

0 

Cloudy 

0 

Cloudy 

0 

Cloudy 

•03 

Partly  cloudy 

.14 

Clear 

T 

Partly  cloudy 

0 

Partly  cloudy 

.15 

Cloudy 

.02 

Partly  cloudy 

.65 

Cloudy 

0 

Cloudy 

.37 

Partly  cloudy 

.01 

Partly  cloudy 

.29 

Cloudy 

.09 

Cloudy 

T 

Partly  cloudy 

0 

Partly  cloudy 

•54 

Cloudy 

T 

Partly  cloudy 

0 

Cloudy 

.35 

Cloudy 

0 

Partly  cloudy 

.27 

Cloudy 

0 

Partly  cloudy 

.11 

Cloudy 

•99 

Partly  cloudy 

0 

Partly  cloudy 

.06 

Cloudy 

0 

Partly  cloudy 

T 

Partly  cloudy 

T 

Cloudy 

•03 

Cloudy 

0 

Partly  cloudy 

♦Trace;  an  amount  less  than  .01  inch,  too  small  to  be  measured. 
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Date 

Precipitation 

(inches) 

July  18 . 

T 

July  10 . 

T 

July  21 . 

0 

July  22 . 

T 

July  2S . 

T 

July  26 . 

.40 

0 

'iO 

July  27 . 

July  28 . 

July  29 . 

•  oy 

0 

July  30 . 

.08 

0 

0 

July  31 . . 

August  I . 

August  2 . 

0 

QQ 

August  3 . 

August  4 . 

•47 

.01 

•03 

T 

August  5 . 

August  6 . 

August  7 . 

August  8 . 

I  10 

August  9 . 

.02 

0 

August  10 . . 

August  12 . 

August  13 . 

0 

August  14 . 

0 

August  13 . 

06 

August  16 . 

0 

August  17 . 

0 

August  21 . 

•73 

1 1 

August  22 . 

August  23 . 

0 

August  24 . 

•25 

0 

August  23 . 

August  26 . 

0 

August  27 . 

0 

August  28 . 

02 

August  29 . 

20 

August  30 . 

.01 

Weather  conditions 


Clear 
Cloudy 
Partly  cloudy 
Partly  cloudy 
Cloudy 
Cloudy 
Partly  cloudy 
Cloudy 
Partly  cloudy 
Cloudy 
Partly  cloudy 
Partly  cloudy 
Cloudy 
Cloudy 
Cloudy 
Clear 
Cloudy 
Partly  cloudy 
Partly  cloudy 
Partly  cloudy 
Partly  cloudy 
Cloudy 
Partly  cloudy 
Partly  cloudy 
Partly  cloudy 
Partly  cloudy 
Partly  cloudy 
Cloudy 
Cloudy 
Cloudy 
Partly  cloudy 
Cloudy 
Partly  cloudy 
Partly  cloudy 
Cloudy 
Cloudy 
Cloudy 


Storm  periods  were  of  frequent  occurrence  throughout  the  growing 
season.  A  comparison  with  the  average,  however,  shows  that  there  was 
a  deficiency  in  total  rainfall  in  the  months  of  April,  May,  June,  and  July. 
The  rainfall  for  the  month  of  April  was  1.38  inches  below  normal;  only 
1.06  inches  of  water  fell.  This  dry  period  seems  to  have  been  very 
unfavorable  for  the  proper  development  of  most  parasitic  fungi,  for 
primary  infections  of  a  number  of  the  common  disease-producing  fungi 
were  not  so  abundant  as  was  anticipated  from  the  abundance  of  over¬ 
wintering  material  and  the  subsequent  favorable  infection  weather. 
The  apple  scab  fungus  was  not  mature  as  early  as  usual,  nor  in  its  expected 
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abundance,  so  that  no  infection  occurred  until  the  trees  were  in  full  bloom 
(May  16),  although  very  favorable  conditions  existed  in  the  last  four  days 
of  April  and  the  first  five  days  of  May,  and  again  on  May  7. 

On  May  16  excellent  weather  conditions  for  infection  prevailed,  and  on 
this  date,  wherever  the  scab  fungus  was  present  in  the  fallen  leaves, 
the  first  infections  of  the  season  occurred.  Additional  primary  infections 
occurred  on  May  20  and  21.  On  May  26  the  weather  was  exceedingly 
favorable  for  infection,  and  examinations  made  by  experts  in  the  various 
apple  counties  of  western  New  York  showed  that  the  first  lesions  of  apple 
scab  (from  the  infection  of  May  16)  were  appearing  on  that  date. 
Unfortunately  for  the  experiments,  these  lesions  were  not  sufficiently 
developed  to  give  the  maximum  amount  of  new  infection. 

There  were  a  number  of  periods  in  June  which  were  fairly  favorable  for 
secondary  infections  (June  7  and  8,  15,  19,  20,  and  22  and  23),  but  no 
notably  favorable  conditions  came  until  June  30. 

A  comparison  of  the  records  for  June  and  July  would  indicate  that  the 
two  months  were  much  alike.  The  storm  periods  in  July,  however,  were 
much  more  favorable  for  infection,  because  of  mist  and  fog.  Following 
the  heavy  rain  of  June  30  the  first  eight  days  of  July  constituted  a  con¬ 
tinuous  period  of  infection.  The  traces  of  rain  on  July  15  and  subsequent 
days  prompted  a  treatment  of  the  orchards  beginning  on  July  20  and 
ending  in  time  to  give  protection  against  infection  periods  occurring 
on  July  26  and  from  the  28th  to  the  30th.  There  were  several  periods  in 
August  favorable  for  infections,  those  from  the  3d  to  the  gth  and  from  the 
28th  to  the  30th  being  especially  favorable. 

Frosts  occurred  on  May  3,  10,  15,  and  20;  and  following  the  rain  and 
fog  of  May  26  there  was  a  drop  in  temperature  until  at  four  o’clock  in  the 
morning  of  May  27  the  thermometer  registered  as  low  as  26°  F.  in  vari¬ 
ous  parts  of  the  fruit  belt. 

The  result  of  this  severe  freeze  was  that  the  set  of  fruit  in  some  of  the 
experimental  orchards  was  nearly  ruined.  In  the  orchards  at  Newfane 
and  Holley  the  crop  in  some  of  the  plats  selected  for  the  work  was  prac¬ 
tically  destroyed.  The  orchards  were  not  abandoned,  however,  because 
some  of  the  plats  showed  promise  of  having  a  fair  yield. 

EXPERIMENT  IN  THE  MITCHELL  ORCHARD  AT  STUYVESANT 

FALLS 

The  experimental  orchard  at  Stuyvesant  Falls  consisted  of  a  block  of 
Baldwin  trees  twelve  rows  square,  with  apple  trees  of  other  varieties  on 
two  sides  and  pear  trees  on  one  side,  as  shown  in  figure  69.  The  block 
comprised  an  area  with  space  for  one  hundred  and  forty-four  trees  set 
forty  feet  apart  each  way,  but  owing  to  a  series  of  very  severe  winters  a 


314 


Bulletin  369 


number  of  the  trees  were  dead  or  dying ;  some  of  the  trees  had  been  killed 
in  the  preceding  winter.  The  land  is  nearly  level,  and  the  soil,  which  is 
a  rich  loam,  is  well  tilled  each  spring  and  is  seeded  to  a  cover  crop  in  late 

My- 

The  black  lines  in  the  illustration  separate  the  variously  treated 
plats,  which  are  designated  by  arabic  numbers  in  the  upper  right-hand 
comers;  the  letters  set  in  bold-faced  type  indicate  the  trees  from  which 
counts  were  made. 

A  prearranged  system  of  selecting  count  trees  could  not  be  followed, 
because  of  missing  trees  or  trees  the  use  of  which  would  have  been  ob\d- 
ously  unfair  to  the  test. 
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Fig.  69.  PLAN  OF  EXPERIMENT  PERFORMED  IN  THE  MITCHELL  ORCHARD,  STUYVESANT 

FALLS,  NEW  YORK 

The  blocks  of  trees  enclosed  in  the  black  lines  represent  the  various  plats  as  indicated  by  the  numbers 
in  the  upper  right-hand  corners.  Plat  i,  untreated;  plat  2.  sprayed;  plats  3  and  4.  dusted  vath  varjung 
proportions  of  sulfur  mixtures.  The  trees  indicated  by  bold-faced  type  are  the  trees  from  which  apples 
were  counted;  the  exponents  refer  to  the  order  in  which  the  data  are  presented  in  the  table.  B,  Bald 
win;  P,  pears;  X,  other  varieties  of  apples;  O,  missing  trees 


METHODS  AND  MATERIALS  USED 

The  spraying  solution  used  in  the  experiment  in  this  orchard  was  applied 
with  a  power  spraying  outfit  having  a  pressure  of  about  150  pounds. 
Two  men  and  a  team  were  used  to  operate  the  sprayer.  Two  lines  of 
hose  were  used;  one  man  sprayed  from  a  tower,  the  other  man  from  the 
ground.  The  dust  mixtures  were  applied  with  a  power  outfit  operated 
by  an  old  gasoline  engine  rated  at  2  horse  power. 
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A  treatment  with  scale-strength  lime-sulfur  solution  was  given  to  the 
entire  block  at  the  time  when  the  buds  first  showed  green.  Four  summer 
applications  were  made.  The  first  of  these  was  made  when  the  blossom 
buds  showed  pink.  The  second  was  made  before  all  the  blossoms  had 
fallen;  the  clinging  blossoms  doubtless  offered  considerable  obstruction 
to  efficient  work,  but  considering  the  very  favorable  scab  infection  weather 
it  was  thought  best  not  to  delay  the  applieation,  espeeially  as  eighteen 
days  had  elapsed  since  the  first  application.  The  third  application  was 
made  three  weeks  after  the  ealyx  treatment,  and  the  fourth  ten  weeks 
after  the  calyx  treatment.  All  treatments,  in  each  application,  were 
made  on  the  same  forenoon,  and  no  external  factors  entered  to  mar 
execution  of  the  general  plan  of  the  work. 

In  table  2  are  shown  the  dates,  quantities  of  material  used,  and  other 
data,  for  the  different  applieations.  The  cost  figures  are  caleulated  on 
the  basis  of  horse  labor  at  10  cents  an  hour,  man  labor  at  20  cents  an  hour, 
lime-sulfur  solution  at  12  cents  a  gallon,  sulfur  at  $2.85  a  hundredweight, 

dry  arsenate  of  lead  at  18  cents  a  pound,  terra  alba  at  40  cents  a  hundred¬ 
weight. 

The  figures  are  somewhat  arbitrarily  chosen  and  may  not  represent 
the  actual  conditions  existing  on  any  of  the  farms.  They  do  not  corre¬ 
spond  exactly  with  those  employed  in  two  former  bulletins,  and  compar¬ 
isons  between  this  bulletin  and  former  ones  must  be  made  with  that  point 
in  mind.  The  cost  of  deterioration  of  outfit  is  not  taken  into  account, 

and  time  lost  in  making  adjustments  of  various  kinds  is  not  included  in 
the  record. 

The  relative  cost  per  tree  is  subject  to  some  fluctuation,  but  less  so 
than  in  former  work.  In  this  table  no  time  is  allowed  for  filling  the  spray 
tank  and  for  driving  to  and  from  the  orchard.  A  record  is  available, 
however,  showing  that  just  as  mueh  time  was  required  to  fill  the  tank 
and  drive  to  the  orchard  as  to  empty  the  tank.  Since  the  labor  item  is 
of  considerable  consequence  in  spraying,  the  cost  per  tree  for  spraying 
should  be  increased  very  materially. 

All  applications  of  spray  and  dust  were  made  from  both  sides  of  the  trees 
and  were  thorough.  No  effort  was  made  to  apply  the  dust  to  the  foliage 

while  it  was  still  moist  with  dew,  but  on  at  least  two  occasions  the  leaves 
were  moist. 

It  may  be  seen  from  the  table  that  the  cost  of  applying  the  dust  mixtures 
was  considerably  less  than  that  of  applying  the  liquid,  but  that  the  dry 
materials  were  more  expensive.  The  total  eost  per  tree  is  somewhat  in 
favor  of  spraying,  but  when  the  labor  of  filling  is  added  the  cost  of  spraying 
is  raised  to  22  cents  per  tree.  It  may  be  seen  also  that  the  dusted  trees 
were  covered  about  four  times  as  fast  as  were  the  sprayed  trees.  These 


TABLE  2.  Data  on  Time  and  Methods  of  Application,  Mitchell  Orchard,  Stuyvesant  Falls,  New  York 
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figures  are  not  entirely  reliable,  however,  for,  as  may  be  seen  from  the 
table,  almost  as  much  time  was  consumed  in  dusting  a  block  of  forty-three 
trees  as  in  dusting  another  block  of  thirty  trees.  The  reason  for  this 
difference  is  that  the  team  walked  at  a  certain  speed  regardless  of  whether 
trees  were  missing  or  not.  On  an  average,  0.538  minute  was  required  per 
tree  to  make  an  application  of  dust  in  this  orchard. 

The  relative  quantities  of  the  essential  fungicidal  and  insecticidal  in¬ 
gredients  applied  per  tree  are  of  interest.  The  amount  of  sulfur  applied 
to  the  sprayed  trees  cannot  be  determined  exactly,^  but  was,  on  an  average, 
approximately  4.6  ounces  per  tree,  with  1.93  ounces  of  arsenate  of  lead. 

rees  in  the  plat  dusted  with  the  smaller  amount  of  the  mixture  received 
on  an  average  9.3  ounces  of  sulfur  and  2.33  ounces  of  arsenate  of  lead 
per  tree,  and  those  dusted  with  the  larger  amount  received  12.28  ounces 
of  sulfur  and  3.07  ounces  of  arsenate  of  lead  per  tree. 

DISEASES  OF  THE  SEASON 

The  weather  conditions  were  very  favorable  for  apple  scab  (caused  by 
the  fungus  Venturia  intequalts),  but  the  disease  did  not  appear  in  this 
orchard.  In  general  the  Hudson  River  section  is  much  freer  from  this 
disease  than  most  of  western  New  York,  and  it  is  not  surprising  that  no 
scab  developed  in  this  orchard,  especially  since  it  has  been  very  thor¬ 
oughly  sprayed  a  number  of  times  every  summer  for  the  past  five  years. 

The  persistent  rainy  weather  in  July  and  August  favored  an  unusual 

development  of  the  sooty  blotch  disease  (caused  by  the  fungus  Phyllacma 
pomtgend) .  ' 

INSECTS  OF  THE  SEASON 

Owing  to  thorough  spraying  in  previous  years,  this  orchard  was  compar¬ 
atively  free  from  such  insects  as  may  be  controlled  by  the  use  of  arsenate 
of  lead,  with  the  exception  of  the  codling  moth.  Injury  by  the  leaf  roller 
was  not  serious,  only  about  5  per  cent  of  the  apples  being  injured  by  this 
insect  even  on  the  untreated  trees.  The  apples  in  the  untreated  plat  were 
injured  by  the  codling  moth  to  a  greater  extent  than  in  any  other  orchard 
treated  this  season,  and  therefore  a  better  opportunity  was  afforded  here 

than  elsewhere  for  determining  the  relative  value  of  the  different  mixtures 
for  the  control  of  this  insect. 

RESULTS  OF  THE  EXPERIMENT 

As  there  was  no  scab  in  the  orchard,  the  June  drop  was  not  examined 
Furthermore,  the  emergence  of  codling  moth  was  unusually  late,  and  no 
apples  fell  because  of  injuries  by  this  insect  until  the  week  before  harvest. 
The  apples  were  picked  and  graded  on  September  28  and  29,  and  the  dropped 

•  This  point  is  discussed  more  fuUy  by  the  writers  in  Bulletin  354  of  this  station,  page  6l. 
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apples  were  collected  and  graded  with  the  picked  apples.  Except  in  the 
untreated  plat  the  dropped  apples  averaged  about  one  bushel  to  a  tree. 
Heavy  wind  of  the  previous  week  had  caused  these  apples  to  fall,  and  it 
was  found  that  a  high  percentage  had  been  attacked  by  codling  moth. 

The  apples  from  four  trees  in  each  plat  were  graded.  In  making 
the  tabulation  the  apples  were  first  classified  into  sound  and  unsound 
fruit.  An  apple  was  regarded  as  unsound  if  it  had  the  mark  of  a 
disease  or  an  insect  that  might  have  been  held  in  check  by  the  treatments 


Fig.  70.  GRAPHIC  REPRESENTATION  OF  THE  PERCENTAGE  OF  CONTROL  OF  INSECTS  AND 
DISEASE  IN  THE  VARIOUS  PLATS  OF  THE  MITCHELL  ORCHARD 

U  untreated-  S  sprayed:  40-10-50,  1.5,  sulfur  40  per  cent,  lead  arsenate  10  per  cent,  g>-psum  50  per 
cent’,  ?  5  poindk  per'irel^’o-io-50,%’,  sulfur  40  per  cent  lead  arsenate  10  per  cent,  gypsum  50  per  cent. 
2  pounds  per  tree;  P,  perfect;  St,  stung;  C,  codling  moth;  B,  blotch 


given;  thus,  apples  having  very  small  spots  of  the  sooty  blotch  disease 
were  classed  as  imperfect,  along  with  other  apples  that  were  so  badly 
blotched  as  to  be  unsalable.  The  unsound  apples  were  further  classified, 
each  apple  falling  under  from  one  to  four  headings— depending  on  whether 
or  not  it  was  affected  by  sooty  blotch;  whether  or  not  codling  moth  had 
attacked  it;  whether  or  not  leaf  roller  had  attacked  it;  and  whether  or  not 
it  had  been  attacked  by  codling  moth  or  other  insects  which  had  died  in 
their  early  stages,  leaving  a  shallow  cavity  a  condition  commonly 
referred  to  by  growers  as  stung.  This  is  a  different  type  of  injury  from 


Dusting  and  Spraying  Experiments  with  Apples 


319 


that  recorded  in  1914  under  the  heading  Pinholes.  The  pinhole  type  was 
rarely  observed  in  1915. 

^  Most  of  the  "stings”  were  caused  by  codling  moth  caterpillars  that 
either  had  died  soon  after  eating  their  way  through  the  skin  of  the  fruit 
or  had  soon  deserted  their  burrows  and  migrated  to  some  other  part  of 
the  fruit.  It  is  possible  that  in  some  cases  blemishes  caused  by  some  other 
insect  were  included  under  this  head,  owing  to  the  difficulty  of  carefully 
examining  these  small  injuries  in  the  time  available  when  the  apples  were 
being  graded.  Injuries  caused  by  the  lesser  apple  worm  were  included 
with  those  of  the  codling  moth. 

Some  apples  bore  marks  of  more  than  one  form  of  injury. 

The  relative  value  of  the  various  treatments  may  be  seen  in  figure  70 
and  table  3.  Percentages  have  been  determined,  and  the  means  of 
these  percentages,  with  the  probable  error^  of  the  means,  have  been  cal¬ 
culated.  It  is  thus  possible  to  take  into  consideration  the  numerous 
casual  factors  that  can  be  neither  controlled  nor  obviated  in  such  work. 
The  probable  error  is  a  measure  of  the  reliability  of  the  experimental 
results,  and  the  odds  are  equal  that  the  true  result  lies  somewhere 

within  the  range  of  the  figure  actually  obtained  plus  or  minus  the 
probable  error. 

Great  care  has  been  taken  to  have  the  figures  in  this  and  succeeding 
tables  accurate.  The  records  in  the  field  were  made  on  counting  machines 
and  the  transcriptions  carefully  checked.  All  computations  have  been 
made  with  mechanical  devices,  and  have  been  checked  independently 
in  the  Editorial  Office  of  the  College  of  Agriculture. 


sooty  blotch  control 


Sooty  blotch  became  prevalent  late  in  the  season,  but  the  spots  were  not 
large  enough  nor  prominent  enough  to  greatly  mar  the  appearance  of  the 
affected  fruits  even  on  the  untreated  plat.  None  of  the  apples  from  either 
the  sprayed  or  the  dusted  plats  would  have  been  barred  from  standard 
A  grade  because  of  sooty  blotch,  while  some  from  the  untreated  plat 
were  unquestionably  too  much  disfigured  to  have  been  admitted  to  that 
grade.  The  percentage  of  control  is  somewhat  better  for  the  sprayed 
plat  than  for  the  dusted  plats.  The  amount  of  sulfur  applied  per  tree  in 
both  the  dusted  plats  at  the  last  application,  the  most  effective  time  for 
preventing  this  disease,  was  very  low,  intentionally  so  because  of  general 
freedom  from  scab;  and  considering  the  difference  in  adhesion  between 
spray  and  dust,  the  slight  difference  is  to  be  expected. 

5  Probable  error,  as  developed  by  Wood  and  Stratton  (Journ.  Agr.  Sci.  3:434-440.  1910),  is  equal  to 


In  this  formula  d  is  the  difference  between  the  mean  and  each  individual  observa¬ 


tion,  and  n  is  the  number  of  observations. 


TABLE  3.  Classification  of  Baldwin  Apples  from  the  Mitchell  Orchard 
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INSECT  CONTROL 

As  shown  in  the  table,  more  than  29  per  cent  of  the  apples  on  the  un¬ 
treated  plat  were  infested  by  the  codling  moth.  On  the  sprayed  plat, 
injury  by  this  insect  was  reduced  to  less  than  1 1  per  cent,  while  on  the  two 
plats  treated  with  dust  the  injury  was  reduced  to  6.2  and  4.7  per  cent, 
respectively. 

On  the  untreated  plat  only  3.9  per  cent  of  the  apples  were  stung,  while 
on  the  sprayed  plat  6.1  per  cent,  and  on  the  two  dusted  plats  4.1  and  3.5 
per  cent,  respectively,  were  injured  in  this  way.  The  small  proportion 
of  stung  apples  on  the  untreated  plat  may  be  accounted  for  in  part  by  the 
fact  that  in  this  case  a  larger  proportion  of  the  crop  was  on  the  ground, 
and,  these  apples  being  dirty,  some  of  the  blemishes  were  overlooked. 
In  only  one  of  the  treated  plats  were  there  fewer  stung  apples  than  in  the 
untreated  plat,  and  the  difference  was  so  slight  as  to  be  negligible.  From 
this  experiment  it  would  be  unsafe  to  draw  any  conclusions  as  to  the 

relative  value  of  the  various  treatments  for  the  prevention  of  this 
injury. 

In  the  untreated  plat  5.3  per  cent  of  the  apples  were  injured  by  leaf 
roller,  while  on  the  sprayed  plat  only  2.7  per  cent,  and  on  the  two  dusted 
plats  4.1  and  4.3  per  cent,  respectively,  of  the  apples  were  damaged  in 
this  way.  These  figures  are  of  little  value,  because^  the  first  application 
was  made  too  late  to  be  very  effective  against  this  insect.  In  order  to 
determine  the  relative  value  of  dusting  and  spraying  for  the  leaf  roller, 
the  material  should  be  applied  very  soon  after  the  buds  begin  to  open. 

EXPERIMENT  IN  THE  ROGERS  ORCHARD  AT  WILLIAMSON 

The  experimental  orchard  at  Williamson  consisted  of  a  block  of  Maiden 
Blush  trees  twelve  rows  wide  and  seventeen  rows  long,  with  other  orchard 
trees  on  three  sides,  as  shown  in  figure  71.  The  block  included  an  area 
with  space  for  two  hundred  and  four  trees  set  thirty-three  feet  apart 
each  way.  There  are  some  Baldwin  trees  mixed  in  the  block,  but  by  chance 
they  did  not  interfere  with  the  prearranged  selection  of  count  trees,  except 
in  one  case  in  the  untreated  plat.  The  land  slopes  uniformly  to  the  east. 
The  soil  is  rich  and  is  well  cultivated  annually.  Thorough  spraying  is 
practiced  every  year.  The  trees  are  large,  and  the  branches  interlace  in 
many  places  thus  making  the  work  of  spraying  difficult. 

The  black  lines  in  the  illustration  separate  variously  treated  plats, 
which  are  designated  by  arabic  numbers  in  the  upper  right-hand  corners; 
the  letters  set  in  bold-faced  type  indicate  the  trees  from  which  counts  were 
made.  The  location  of  the  untreated  plat  was  decided  by  the  prevailing 

winds.  Observations  by  the  owner  and  by  one  of  the  writers  (R)  indicate 
21 
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that  in  that  plat  the  trees  are  less  subject  to  apple  scab  than  in  almost 
any  other  part  of  the  orchard,  whereas  the  trees  in  plat  5  are  most  subject 
to  this  disease. 
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Fig.  71.  PLAN  OF  EXPERIMENT  PERFORMED  IN  THE  ROGERS  ORCHARD,  WILLIAMSON, 

NEW  YORK 

The  blocks  of  trees  enclosed  in  the  black  lines  represent  the  various  plats  as  indicated  by  the  n^bers 
in  the  upper  right-hand  corners.  Plat  i,  untreated;  plat  2,  sprayed;  plats  3i  4.  and  5.  dusted  with  vao^ 
ing  proportions  of  sulfur  mixtures.  The  treesi  indicated  by  bold-faced  t5'pe  are  the  tre^  from  winch 
apples  were  counted;  the  exponents  refer  to  the  order  in  which  the  data  are  presented  in  the  table. 
M,  Maiden  Blush;  B,  Baldwin;  P,  pears;  X,  other  varieties  of  apples 


METHODS  AND  MATERIALS  USED 

The  solution  used  in  the  experiment  in  this  orchard  was  applied  with  a 
power  spraying  outfit  having  a  pressure  of  1 50  pounds  or  more.  Three  men 
and  a  team  were  used  to  operate  the  sprayer.  Two  lines  of  hose  were  used, 
two  men  working  from  the  top  of  the  tank.  The  dust  mixtures  were 
applied  with  a  power  outfit  operated  by  a  2i-horsepower  air-cooled  engine. 

A  treatment  with  scale-strength  lime-sulfur  solution  was  given  to  the 
entire  block  at  the  time  when  the  buds  first  showed  green.  Four  summer 
applications  were  made.  The  first  of  these  was  made  when  the  blossom 
buds  had  separated  but  before  the  blossoms  had  opened.  The  second 
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was  made  when  only  a  small  proportion  of  the  petals  had  fallen ;  the  work 
was  done  between  five  and  seven  o’clock  in  the  morning,  and  with  unusual 
thoroughness;  there  was  no  air  stirring,  and  the  dust  hung  over  the  orchard 
in  a  cloud.  The  third  application  was  made  twenty-one  days  after  the 
second,  and  the  fourth  was  made  six  weeks  later.  The  last  applica¬ 
tion,  on  July  20,  was  a  little  earlier  than  usual,  but  this  was  necessary 
because  of  the  very  late  emergence  of  the  first  brood  of  codling  moth, 
and  also,  and  especially,  because  of  the  almost  continuous  rainy  weather 
during  the  first  three  weeks  in  July. 

Lime-sulfur  solution  was  used  at  slightly  greater  strength,  1-35,  than  in 
the  other  orchards,  and  paste  arsenate  of  lead,  instead  of  powder,  was 
used  in  the  sprayed  plat. 

The  dusted  plats  were  arranged  to  test  the  effectiveness  of  different 
quantities  of  sulfur  per  tree  when  applied  directly  (as  nearly  as  possible 
twice  as  much  dust  being  used  in  one  case  as  in  the  other,  the  amount  of 
lead  arsenate,  however,  being  kept  constant),  and  to  determine  whether 
powdered  soap  might  increase  the  effectiveness  of  the  mixture.  As  in 
the  Mitchell  orchard,  the  treatment  of  all  plats  was  made  on  the  same 
day,  usually  in  the  same  forenoon,  and  no  external  factors  entered  to  com¬ 
plicate  the  work. 

In  table  4  are  shown  the  dates,  quantities  of  material  used,  and  other 
data,  for  the  different  applications.  The  cost  figures  are  calculated  on  the 
same  basis  as  for  the  Mitchell  orchard  (page  315).  The  soap  is  charged 
at  9  cents  a  pound,  although  soap  of  the  quality  used  cannot  be  bought 
at  this  figure  except  in  lange  quantities. 

Time  lost  in  making  adjustments  of  various  kinds  is  not  included  in  the 
record.  The  time  indicated  for  the  sprayed  plat  is  an  estimate  by  Mr. 
Mason,  a  member  of  the  company  owning  the  orchard.  Time  for  filling 
the  tank  averages  fifteen  minutes,  and  as  the  well  is  in  the  center  of  the 
orchard  practically  no  time  is  involved  in  driving  to  and  from  the  filling 
station.  The  time  indicated  for  spraying,  therefore,  may  be  increased  one- 
fourth,  in  which  case  the  total  cost  per  tree  is  still  somewhat  less  than  the 
cheapest  application  of  dust. 

The  table  shows  also  the  relative  amount  of  time  involved,  but  the 
figures  require  some  explanation.  The  spraying  was  done  about  as  rap¬ 
idly  as  is  physically  possible.  It  will  be  seen  that  the  total  time  required 
per  tree  for  spraying  was  slightly  less  than  two  minutes.  The  average 
time  per  tree  for  dusting  in  all  three  plats  was  slightly  more  than  a  half 
minute  (0.514  minute).  The  average,  however,  is  increased  considerably 
by  the  necessity  of  slowing  down  the  team  very  materially  in  plats  3  and  5 
in  order  to  apply  the  desired  amount  of  material  per  tree.  In  commercial 
work  this  would  have  been  overcome  by  speeding  up  the  engine  and  by 
adjusting  the  outlet  to  feed  more  material. 


TABLE  4.  Data  on  Time  and  Methods  of  Application,  Rogers  Orchard,  Williamson,  New  York 


324  Bulletin  369 


00 

0  d-  «o 

NM 

1^00  vO  d" 

CO 

0  O'  VO  O' 

CO 

10  10  10 10 

M 

O'  r^oo 

0000 

n 

I-  0  0  CN 

uo 

Cl  d" d" 

CO 

Cos 

pel 

tre( 

0000 

(N 

CO 

M  ^ 

d- 

^  M 

uo 

T— < 

Tt"  G"  d"  •d' 

VO 

00  00  vO  O' 

l-H 

>00  CO  C« 

0 

Cl  >-  0  Cl 

uo 

a 

4J 

C/3 

M  n  CN  n 

O' 

10  covo 

•i" 

O'-  UO  d"  CO 

Cl 

i-<  0  OvO 

Cl 

0 

H 

0 

n  (S  (S  M 

00 

d-  fO  d"  CO 

vd 

uo  uo  uovO 

CO 

vO  uo 

0 

Cl 

Cl 

d-  d"  d"  d- 

VO 

I-I  fO  0  CO 

O' 

t'-  CO  CO  0 

CO 

CO  0  CO 

CO  1 

C/3 

0 

ct3 

G 

d-  d-  d" 

d-  uo  M  10 

uo 

vO  Cl  CN  i-i 

Cl 

00  Cl  vO  Cl 

O' 

0 

<D 

h4  h- (  h4 

10 

d-  CO  d"  CO 

liO 

UO  UO  uovO 

Cl 

uo  uo 

uo 

Cl 

Cl 

m 

tH 

D 

0000 

0 

10  d-'O 

c.  1 

00  0  M 

uooc  0  O' 

Cl 

00  00  00  00 

0 

M  C)  C)  HH 

00 

Cl  Cl  Cl  M 

O' 

Cl  CO  CO  CO 

CO 

cci 

•  •  •  • 

CO 

•  .  .  • 

•  1 

. 

• 

. 

• 

NN 

0000 

0 

10  d-vO 

00  0  Cl 

uox  C  O' 

Cl 

0) 

•  ^ 

0000 

0 

1  ii  0)  O)  ►-< 

n 

Cl  Cl  Cl  Cl 

CO 

d  CO  CO  CO 

G 

X 

1 

0 

03 

• 

M  HH  HH  HH 

0000 

HH 

0000 

0000 

Cl 

C/3 

;h 

ffi 

<L) 

0000 

0 

d-  0  00  M 

rf 

vO  d"  0  d" 

0  vO  0  00 

u 

0000 

0 

CO  10  d"  CO 

uo  uo  d"  d" 

uo  I-I  0  « 

Cl 

•  ^ 
d 

G 

S 

<D 

t-l 

OJ 

G 

oj 

1 

c/3 

V-. 

fO  fO  fO  fO 

HH 

0000 

0000 

CO 

I 

I 

I 

0 

1 

G 

•  ^ 

w 

0000 

0 

d-  0  00 

vO  d-  0  d" 

0  vO  0  00 

0000 

0 

CO  uo  d"  CO 

d" 

uo  uo  d-  d- 

hH 

uo  i-H  C  — 

Cl 

(D 

C/3 

§ 

V-i 

0 

W 

2 

2 

2 

2 

00 

0000 

cs 

0000 

CO 

I 

I 

I 

0 

^  1 

1 

i 

'Tn  0000 

0 

10  0  0  0 

uo 

^  0000 

0 

^0000 

c 

1 

G  0  0  0  0 

0 

-TO  'O  0 

VO 

'G  CO  Cl  Cl  d- 

G)  cOvO  Cl  v£) 

0  CS  M  CS 

00 

G 

fS 

^  hH  h4  hH 

uo 

5-1  «  HH  W  « 

uo 

Co  jJ)  ^ 

T  '■'< 

•  1 

d 

d 

d 

4-^  ’ 

3 

G 

0 

0 

0 

0 

CL 

CL 

CL 

3 

ate 

ids, 

100 

0 

-M 

G 

0 

G 

it 

G  ^ 

G 

S  5=1  G 

G 

G 

0) 

0  0)  d 

<i) 

0 

rrl  'G 

t!  t/)  0  ^ 

C/3 

C/3 

T;  > 

G  > 

0)  0 
a 

t3 

<V  rj 

gT3  6 

Vh 

G 

Tl 

u 

G 

Tl 

d  h/i 

G  d- 

G 

G 

^  c 

4 

<D  .-s 

0 

<u 

f— < 

03 

9  d 

uo  0 

03  a> 

•c  ^ 

G 

G  ^ 

iiG  'T^  t/3 

^  G  J-i  G 

w  _g  yj  _o 

d 

00 

Vi 

0" 

Ov 

i-i 

ri.  uo 

<11  ci 
-(-> 

V-  G  CL 

;  i 

^  G  G 

G  W)'^  >  W) 

<B  0 

3,  0 

G  G  G 

M-l  0  0 

rd 

r-H  hH 

C/3  V3 

d 

d 

d 

w. 

CO 

1 

0 

C/3 

0\  0  O'  0 

, 

hH  HH  M  HH 

, 

hd  HN 

, 

M  M  M 

C 

d 

1  0 

0) 

0) 

u 

fO  fC  fO  00 

. 

10  10  10  10 

: 

uo  uo  uo  uo 

. 

uo  uo  uo  uo 

. 

-M 

-M 

oS 

2 

2 

2 

2 

• 

d-  d"  d-  d- 

• 

CO  CO  CO  CO 

• 

uo  uo  uo  uo 

• 

CU 

• 

• 

• 

• 

1 

05 

0000 

• 

0000 

; 

0000 

• 

0000 

• 

0) 

CO  CJ  (S 

• 

CO  M  H-  (S 

• 

CO  Cl  I-I  Cl 

• 

CO  Cl  1-1  Cl 

• 

4-> 

c3 

Q 

<+-1  •■-« 
Op 
0 

G 

0 

April 

May 

June 

July 

Total 

April 

May 

June 

July 

Total 

April 

May 

June 

July 

Total 

April 

May 

June 

July 

Total 

Dusting  and  Spraying  Experiments  with  Apples 


325 


At  the  time  of  the  first  application,  plat  3  was  dusted  in  fourteen  min¬ 
utes.  It  was  found,  however,  that  only  60  pounds  of  material  had  been 
applied,  and  the  plat  was  gone  over  again  in  exactly  the  same  time  and 
70  pounds  more  of  the  material  was  distributed.  In  plat  4  there  was  no 
delay  because  of  slow  feed  from  the  machine,  and  the  record  for  this  plat 
may  be  regarded  as  more  typical  of  what  may  be  expected  under  commer¬ 
cial  conditions.  The  average  time  per  tree  for  an  application  in  this  plat 
was  0.4  minute,  or  five  trees  in  two  minutes. 

The  relative  quantities  of  the  essential  ingredients  applied  per  tree  are 
of  interest.  In  the  sprayed  plat,  each  tree  received  on  an  average  in  each 
application  5.78  ounces  of  sulfur  and  1.64  ounces  of  arsenate  of  lead. 
Each  tree  dusted  with  the  80-per-cent  sulfur  dust  mixture  received  in 
each  application  an  average  of  16.62  ounces  of  sulfur  and  4.15  ounces  of 
arsenate  of  lead.  Each  tree  dusted  with  the  90-per-cent  sulfur  dust  mix¬ 
ture  received  in  each  application  an  average  of  36  ounces  of  sulfur  and  4 
ounces  of  arsenate  of  lead. 

DISEASES  OF  THE  SEASON 

The  weather  conditions  of  the  season  were  favorable  for  the  development 
of  apple  scab.  The  storm  periods  in  May  and  June  were  of  sufficient 
duration  to  permit  abundant  primary  infection.  Little  scab  developed, 
however,  even  in  the  unsprayed  plat,  until  very  late  in  the  season.  Two 
factors  tended  to  suppress  scab  development:  (i)  the  prolonged  dry  period 
in  April  and  early  May,  which  apparently  hindered  the  development  of  the 
ascosporic  stage  on  the  fallen  leaves;  and  (2)  the  very  early  spring  plowing, 
which  turned  under  a  large  proportion  of  the  dead  leaves.  Following 
the  continuous  favorable  infection  weather  after  July  i  late  infections 
occurred,  but  they  were  not  particularly  conspicuous  until  the  apples 
were  on  the  grading  table. 

INSECTS  OF  THE  SEASON 

Leaf-roller  caterpillars  were  present  in  this  orchard  in  considerable  num¬ 
bers,  as  indicated  by  the  percentage  of  injured  apples  on  the  untreated 
trees  —  10.67  per  cent.  Bud  moth  was  about  as  abundant  as  is  usual 
in  orchards  receiving  good  care.  Codling  moth  was  less  in  evidence  in 
this  orchard  than  in  any  other  orchard  treated  this  season. 

RESULTS  OF  THE  EXPERIMENT 

The  few  apples  on  the  ground  at  picking  time  were  examined,  but  as 
they  did  not  seem  to  be  affected  to  any  greater  degree  than  those  from  the 
trees  they  were  not  included  in  the  count.  As  may  be  seen  from  table  5, 
the  only  results  of  consequence  are  in  the  control  of  scab.  Apples  on  the 
check  plat  did  not  develop  as  high  a  percentage  of  scab  as  was  desirable  for 


TABLE  5.  Classification  of  Maiden  Blush  Apples  from  the  Rogers  Orchard 


326 


Bulletin  369 


0) 

1  tc 

r-  0  N 

M  Tj-  N  rj- 

0  0 
m 

0  0  0 

nO  fOOO  CN 

M  0 

10  (N 

M  0  M 
t>.  UO  1/5 

\r>  fo 

00  V5  W  li^ 

M  Cl  0 

10  *t  1 
X  «  1 

X 

0 

tH  n 

c;  «<-> 
Oh 

”  4) 

M  W  M 

w  0 

-H 

N  M  0  — 

w  0 

-H 

0000 

0  0 

-H 

M  0  0  0 

0  0 

-H 

a 

0 

•d 

d 

CQ 

i  0 

M  00  0 
cs  Tj*  ro  i/^ 

,  . 

oO  0  M  <'0 
10  OJ  ^ 

.  . 

0000 

M 

.  . 

0  'O  PO 

MM  M 

•  • 

d  S 

~ 

•  • 

a; 

*  Sf 

u  ct 

rt  •^'C 

0  0 

00  00 
VO  fO 

M  t^O 
cs  sO  0 

M  10 

<N  l/iO  ^ 

0  0  ^ 

vO 

fT) 

O'  0  0 

lA  M  0 

\ri 
>0  CO 

JJ 

0 

u 

Oh  ^ 

<t) 

0 

Ov  0‘  0 

M  M  M 

0  0 

--W 

0  N  CN  0 

M  M  M 

H  0 

--H 

0  0  d" 

►H  M 

M  0 

"-H 

0  c  d-00 

M  M 

0  c 

"-H 

U-t 

ci3 

<D 

um¬ 

ber 

Tt  Ovoc  0 
t*-  OO  O' 

M  M  ro  fO 

•  • 

V5  10  r^OO 

0  0 

(sj  M  M  ro 

i ; 

1/5  0 

M  CO  0  0 

M  HH  HH 

,  , 

Tf  rtcO 

PO  »-'  P^O 

M  M  ro  M 

,  , 

Z 

c 

CD 


0 

OvX  0,00 

NH  XTi 

00  M  M  M 

00  d 

d-  «  X 

d 

m  0 

r-  ■'t  •d  0 

1  5P 

rooo  V5 

Tt  to 

M  O'©©  M 

CN 

d  0  00 

M  ro 

0  ^  0 

0) 

Ph  ^ 

^  0 

0 

M  liO  ro  10 

ti-  d 
-H 

rT)  0 

-H 

M  M  M 

M 

M  C 

-H 

M  M  M  M 

0( 

Ol  «-c 


tH  o 


s  *-• 

5  <D 

I’" 


fO  ^  Tf 
Tf  M  M  O 
M  M  N 


rO 

O  *^0  O 


O  Tf 
fO  CN  CN 


Ooc  O 
i/^  ro  <*0  ^ 


0 

M  PO  M 

PO 

M  •  00  0 

X  d- 

1/5  ^  •  • 

in  M 

HX 

'  ^ 
i-i  c5 

vO  >-»  0  1/5 

00  M 

cd  •  CS  0 

M  0 

0  M  •  • 

0  0 

0 

0)  -tJ 

(V  c 
^  4) 

Q  M  M  0 

0  0 

0  •  0  0 

0  0 

0  0  •  • 

0  0 

a 

-H 

41 

41 

bfl 

0 

P  Lh 

M  ro  w  d 

.  . 

M 

M  CO  •  • 

•  • 

6 

d 

M  M  ro  M 

• 

•  • 

•  • 

•  * 

0 

Z-" 

•  • 

• 

*  ■ 

0 

N  Oi  0)  X 

M 

00  M  0  PO 

d-  W  X  oo 

0  0 

0  *-•  CO  1/5 

m  M 

'  ^ 

vO  10  M  1/5 

ts.  M 

10  M  10 

d  >-' 

M  X  0 

d-  doo  CS 

PO  P^ 

X 

k-  d 

cS 

D  4J 

CL,  C 
^  4} 

p<5  1/5  M  vO 

M  M 

rt  r>  M  M 

0  0 

CS  M  0  H 

M  0 

w  0  0  CS 

M  0 

0 

W 

a> 

M  M  M  M 

41 

41 

•w 

0 

"a 

Q« 

t 

r*  . 

1/1  CS  loX 

.  . 

COOO  00  M 

,  , 

M  M 

,  . 

M  0  0  Id 

<j 

es  0  fd  0 

M  M  10 

•  • 

M  PO  *-•  M 

•  • 

PO  M  M  ^ 

• 

9x 

d"  >/^X  X 

•  • 

•  • 

•  • 

•  • 

Z 

0) 

M  O,  d" 

0  0 

Cd  w  »d  d- 

oox 

M  M  PO 

00  ‘-I 

00  I-,  dx 

X  d 

•  2f 

li  cu 

Tt  M  fO 

M  lO 

0  ^  M  00 

rd  d- 

0  M  0 

d-oo 

00  X  d 

X  X 

-d 

0 

Ph  Cl 

(D 

0 

m  d  d- 

d  >-< 

0  O'O 

1>  0 

1/5  M 

in  0 

1/5  POO  M 

d  c 

d 

d 

0 

w 

fd  d-  (d  ro 

rd4| 

M  M  M  M 

”41 

M  M  M  M 

”41 

M  M  M  M 

”41 

d 

1 

r*  . 

d"  ■d'  M 

• 

t~CO  X  M 

.  . 

00  doo  d 

.  . 

t-*  0  O' 

M  ^ 

t^oo  00 

•  • 

idX  I^X 

•  • 

d  Cd  d-X 

1000  0  10 

•  • 

vO  00  M  M 

•  • 

fO  M  M  10 

*  • 

M  M  M  M 

PO  M  M 

*  • 

z 

M  M 

cd  d  >-1  X 

0  0 

r~  d  »dx 

(S  X 

000  PO 

M  M 

CS  d  '-'  d" 

tJ*  rf 

'  SP 

Id  t^X  CS 

00  Id 

On  »o  M 

X  d- 

CS  doc  d 

moo 

w  oc  Cd  0 

cdX 

ii  d 

(D 

CS  d"  0  td 

0 

cd  CS  0  Cd 

M  0 

Tt  M  M 

d-  0 

■dX  Cd 

Id  0 

'd 

c 

d 

Ph  ^ 

^  <D 

0 

0  ^vO  vO 

00  00  00  00 

0041 

00  00  00  00 

00^1 

00  00  00  00 

0041 

0 

tn 

\0  M  00 

•  . 

0  W  00  0 

•  . 

CS  0  0 

•  . 

d  Cd  t--  d 

•  • 

Nun 

her 

M  M  00 

•  • 

i/c 

•  • 

sO  liO  0  C 

10  0  O'  CO 

•  • 

M  0  00  ro 

M  M  M  M 

00  M  M 

M  M  M  M 

0  M  PO 

M  M  M  M 

oc  0  0 

M  M  M  M 

u 

■r^  4) 

0  G  0 

O'  fs  X  d 

d  d-  w 

0  O' 00  0 

0  0  t-OO 

0) 

00  0  ^ 

M  ro  PO  PO 

X  00  d" 

M  d  d  d 

'0, 

0  0  vO 

CS  Id  d"  Cd 

CS  d  d"  >d 

CS  w  Cd  d 

0 

c4 

M  M  CO 

M  M  M  CO 

M  M  M  M 

2 

2 

2 

I 

c 

V 

6 

rt 

u 

u 

H 


a 

E 

•d 

0) 

+j 

rt 

(U 

-!-> 

a 


•XI 
O  rt 
cd  X 

a>  o 

sa: 


-  &  N 
W) 

-5  COi 

Sig"^ 

roag 

C 

I?! 

O  d  o 

M  a  2 

d  4)  o 

Ui  -|J  V 

9  2 
T  S  S 

o  t/J 

c  b  o 
C  rt  -►J 


•X 

a 

ojX 
4>  O 

sa: 


rt 

CL, 

o 


c5 

a 

0) 

w 

1-1 

c3 

'd 

c5 

(U 


O 

00 

i-i 

d 

U-l 

3 

c/3 


c 

u 
u 
c; 

o 

*3 

£3 

0^  o 


ro 

•4-) 

rt 

s 


c3 

C 

(U 

ui 

i-< 

c3 

■d 

cd 

a> 

o' 

X 

d 

id 

d 

(X 


o 

w 
o 

(U 

•X 
C  5 
2  o 

!^a: 


Dusting  and  Spraying  Experiments  with  Apples 


327 


the  purposes  of  the  experiment.  The  control  with  spray  and  with  dust  was 
all  that  could  be  desired  (Fig.  72).  The  figures  as  shown  in  the  table  do 
not  fully  indicate  the  difference  between  the  various  plats,  for  in  many 
cases  the  spots  of  scab  on  the  fruit  in  the  treated  plats  were  exceedingly 
small  and  in  some  cases  there  was  apparent  only  the  small  red  spot  that 
precedes  the  appearance  of  scab  on  this  variety.  Mr.  Rogers  stated 
that  only  once  before  in  his  memory  had  this  Maiden  Blush  orchard 
been  so  free  from  scab  as  it  was  this  year. 

u 


Fig.  72.  GRAPHIC  REPRESENTATION  OF  THE  PERCENTAGE  OF  CONTROL  OF  INSECTS  AND 
DISEASE  IN  THE  VARIOUS  PLATS  OF  THE  ROGERS  ORCHARD 

U,  untreated;  S,  sprayed;  80-20,  sulfur  80  per  cent,  lead  arsenate  20  per  cent;  90-10,  sulfur  90  per  cent, 
lead  arsenate  10  per  cent;  P,  perfect;  St,  stung;  C,  codling  moth;  Sc,  scab 

The  table  indicates  a  slight  reduction  for  the  treated  plats  in  the  amount 
of  fruit  classed  as  stung,  and  a  similar  slight  reduction  for  the  dusted  plats 
in  the  infestation  by  the  August  brood  of  bud  moth.  Codling  moth  in¬ 
jury,  aside  from  that  classed  as  stung,  was  practically  absent,  and  the 
eighty-four  apples  attacked  in  the  untreated  plat  were  all  entered  from 
the  side. 

EXPERIMENT  IN  THE  JUNGBLUTH  ORCHARD  AT  SPENCERPORT 

The  experimental  orchard  at  Spencerport  consisted  of  a  block  of  Twenty 
Ounce  trees  twelve  rows  wide  by  nineteen  rows  long,  with  apple  trees  of 
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another  variety  on  one  side  only  as  shown  in  figure  73 .  The  block  included 
an  area  with  space  for  two  hundred  and  twenty-eight  trees  set  forty  feet 
apart  each  way.  The  trees  were  thirty-five  years  old.  At  the  age  of 
fifteen  years  Baldwin  trees  were  top-worked  to  Twenty  Ounce,  and,  due 
to  the  natural  high-growing  tendency  of  the  variety  Twenty  Ounce,  the 
trees  were  at  the  time  of  the  experiment  very  tall  for  their  age.  Some  of 
the  trees  had  reverted  to  Baldwin  because  of  injury  to  the  grafts  from 
New  York  apple  tree  canker  {Physalospora  Cydoniae  Amaud),  but  these 
were  largely  on  the  west  side  of  the  orchard,  where  the  set  of  fruit  this  year 
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Fig.  73.  PLAN  OF  EXPERIMENT  PERFORMED  IN  THE  JUNGBLUTH  ORCHARD,  SPENCERPORT, 

NEW  YORK 

The  blocks  of  trees  enclosed  in  the  black  lines  represent  the  various  plats  as  indicated  by  the  numbers 
in  the  upper  right-hand  corners.  Plat  i,  untreated;  plat  2,  sprayed;  plats  3,  4.  and  5,  dusted  with  vary¬ 
ing  proportions  of  sulfur  mixtures.  The  trees  indicated  by  bold-faced  type  are  the  trees  from  which 
apples  were  counted;  the  exponents  refer  to  the  order  in  which  the  data  are  presented  in  the  table. 
T,  Twenty  Ounce;  X,  Gravenstein 

was  practically  ruined  by  the  late  frost.  The  land  is  nearly  level,  and  the 
soil,  which  is  a  stony  loam,  is  well  cultivated  each  spring  and  is  seeded  to 
a  cover  crop  in  July. 

The  black  lines  in  the  illustration  separate  the  variously  treated  plats, 
which  are  designated  by  arabic  numerals  in  the  upper  right-hand  comers; 
the  letters  set  in  bold-faced  type  indicate  the  trees  from  which  counts 
were  made. 

A  prearranged  selection  of  count  trees  was  followed  except  in  the  sprayed 
area  (plat  2),  where  the  set  of  fmit  was  very  irregular  and  was  light  on  all 
trees. 
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The  check  plat  was  unfortunately  situated.  It  was  originally  located 
on  the  west  side  of  the  orchard,  but  was  changed  because  of  the  large  num¬ 
ber  of  reverted  trees  there.  As  finally  located,  the  plat  was  too  near  a 
dusted  plat,  and  in  the  path  of  the  prevailing  wind.  Even  on  days  when 
very  little  wind  was  stirring,  an  occasional  breeze  would  carry  a  quantity 
of  dust  across  the  check  plat.  It  so  happened  that  in  every  application 
some  dust  was  distributed  on  the  “  untreated  ”  plat,  and  at  the  time  of 
the  first  application  a  considerable  quantity  lodged  there. 

METHODS  AND  MATERIALS  USED 

The  solution  used  in  the  experiment  in  this  orchard  was  applied  with  a 
power  spraying  outfit.  Three  men  and  a  team  were  used  to  operate  the 
sprayer.  Two  lines  of  hose  were  used,  and  one  man  sprayed  from  a  high 
tower  and  another  from  the  ground.  The  dust  mixtures  were  applied  with 
a  new  dusting  machine  operated  by  a  2|-horsepower  air-cooled  engine.  The 
engine  did  not  develop  its  full  capacity,  and  the  new  duster  ran  heavily, 
so  that  it  was  possible  to  reach  the  tops  of  the  trees  only  by  lengthening 
the  outlet  pipe.  This  was  not  a  disadvantage,  however,  since  there  were 
few  low  branches  to  interfere. 

Scale-strength  lime-sulfur  was  applied  to  all  the  trees  while  in  the  dor¬ 
mant  condition,  and  all  the  trees  were  sprayed  with  a  commercial  carbo- 
lated  soap  preparation  when  the  first  leaves  had  unfolded  but  the  blossom 
clusters  had  not  yet  separated.  This  treatment  resulted  in  severe  injury 
to  foliage  and  to  blossom  buds.  Four  summer  applications  were  made: 
the  first  when  the  blossom  clusters  had  entirely  separated,  the  second 
when  most  of  the  petals  had  fallen,  the  third  three  weeks  after  the 
second,  and  the  fourth  nine  weeks  after  the  second.  All  the  dusted  plats 
were  treated  on  the  same  day,  but  it  may  be  seen  from  table  6  that  in  some 
cases  the  spraying  was  not  done  until  a  day  or  two  later.  These  differences 
in  date  of  application  would  assuredly  have  made  a  difference  in  the  amount 
of  scab,  had  that  disease  developed  in  the  orchard.  They  may  give  a  slight 
advantage  to  the  degree  of  insect  control  in  the  sprayed  plat,  due  to  the 
fact  that  the  poison  was  applied  after  a  period  of  rain  instead  of  before, 
and  as  a  result  a  certain  amount  of  poison  remained  that  might  have  been 
washed  away.  Apparently  the  washing  away  of  lead  arsenate  is  much 
less  than  has  generally  been  supposed. 

The  dusted  plats  were  arranged  to  test  the  effectiveness  of  different 
quantities  of  sulfur  per  tree,  both  by  the  direct  method  and  by  the  use  of  a 
diluent  in  this  case  hydrated  lime.  A  marked  difference  was  noted  in 
the  flowing  qualities  of  the  three  mixtures.  The  80-20  mixture  flowed 
very  freely,  the  90-10  mixture  was  much  more  sluggish,  and  the  mixture 
containing  lime  as  a  diluent  could  not  be  forced  through  the  duster  in  the 
quantity  desired. 
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In  the  sprayed  plat  powdered  lead  arsenate  was  used  at  slightly  greater 
strength  than  in  the  other  orchards. 

The  dates  of  application,  the  quantities  of  material  used,  and  other 
data  for  this  orchard,  are  given  in  table  6.  The  cost  figures  are  cal¬ 
culated  on  the  same  basis  as  for  the  Mitchell  orchard  (page  315).  The 
hydrated  lime  is  charged  at  40  cents  a  hundredweight,  although  small 
quantities  probably  cannot  be  bought  at  this  price. 

Time  lost  in  making  adjustments  of  various  kinds  is  not  included  in 
the  record.  The  time  indicated  for  the  sprayed  plat  is  partly  an  estimate, 
but  in  all  cases  the  time  required  for  filling  the  tank  and  for  driving  to 
and  from  the  orchard  is  included.  This  must  be  kept  in  mind  in  com¬ 
paring  this  table  with  previous  ones.  It  is  evident  that  the  total  cost  per 
tree  for  spraying  was  greater  than  for  dusting  with  two  of  the  mixtures 
used.  It  may  be  noted  also  that  the  average  time  per  tree  to  make  an 
application  of  the  spray  mixture  in  this  orchard  was  2.86  minutes,  whereas 
the  average  time  for  making  an  application  of  dust  was  0.36  minute  per 
tree.  In  plat  3,  where  the  application  was  made  without  slowing  the 
team  (but  where  an  open  ditch  obstructed  the  way  in  making  one  turn), 
the  average  time  per  tree  for  one  application  was  0.3  ii  minute,  or  more 
than  three  trees  a  minute. 

In  this  orchard  the  relative  quantities  of  essential  ingredients  for  each 
application  are  as  follows;  in  the  sprayed  plat  each  tree  received  on  an 
average  practically  6  ounces  of  sulfur  and  3.06  ounces  of  arsenate  of  lead; 
in  the  plat  dusted  with  the  mixture  containing  80  per  cent  of  sulfur,  each 
-  tree  received  an  average  of  18.24  ounces  of  sulfur  and  4-5^  ounces  of 
arsenate  of  lead;  in  the  plat  dusted  with  the  mixture  containing  90  per 
cent  of  sulfur,  each  tree  received  an  average  of  31.58  ounces  of  sulfur  and 
3.5  ounces  of  arsenate  of  lead;  in  the  plat  dusted  with  the  mixture  con¬ 
taining  hydrated  lime,  each  tree  received  an  average  of  11.23  ounces  of 
sulfur  and  2.8  ounces  of  arsenate  of  lead. 

DISEASES  OF  THE  SEASON 

Weather  conditions  were  exceedingly  favorable  for  the  development 
of  the  scab  disease,  but,  as  in  the  Rogers  orchard,  dry  weather  through 
April  and  early  spring  plowing  served  to  reduce  primary  infection  very 
materially.  The  sulfur  that  drifted  to  the  check  plat  may  have  prevented 
the  development  of  secondary  infections;  judging  by  conditions  in 
neighboring  orchards,  this  would  seem  to  have  been  the  case. 

INSECTS  OF  THE  SEASON 

Leaf  roller  was  abundant  enough  to  injure  15.77  per  cent  of  the  apples 
on  the  untreated  plat  and  a  much  larger  proportion  on  the  treated  plats. 


TABLE  6.  Data  on  Time  and  Methods  of  Application,  Jungbluth  Orchard,  Spencerport,  New  York 
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Many  of  the  apples  were  entirely  destroyed  while  small,  and  the  figures 
given  in  the  tables  do  not  show  the  total  loss  caused  by  this  insect,  which 
caused  more  injury  in  this  orchard  than  any  other  insect  with  the  possible 
exception  of  the  rosy  aphis.  As  is  usual  where  the  crop  is  small,  the  pro¬ 
portion  of  apples  injured  by  the  codling  moth  is  high —  16.18  per  cent 
on  the  untreated  trees.  In  addition  to  this,  about  25  per  cent  of  the 
apples  showed  the  scars  made  by  young  codling  moth  larvae  that  deserted 
their  burrows  soon  after  entering  the  fruit.  These  apples  are  classed 
as  stung. 

RESULTS  OF  THE  EXPERIMENT 

DISEASE  CONTROL 

As  may  be  seen  from  table  7,  too  little  scab  developed  in  the  check  plat 
to  make  the  record  of  any  value  in  regard  to  the  control  of  that  disease. 

INSECT  CONTROL 

The  proportion  of  apples  injured  by  codling  moth  was  fairly  high  in 
the  untreated  plat.  In  most  of  the  apples  injured  the  insects  entered  at 
the  side  of  the  fruit.  The  amount  of  injury  was  also  considerable  in  the 
sprayed  plat  and  in  the  plat  treated  with  the  90-per-cent  dust  mixture. 
It  may  be  noted  that  the  probable  error  for  these  plats  is  large,  and 
also  that  in  general  the  individual  trees  showing  a  high  percentage 
of  injury  had  a  very  low  yield.  The  quantity  of  poison  applied  in  plat 
5  was  not  so  great  as  was  applied  in  plat  3,  and  it  is  probable  that  the 
percentage  of  control  indicated  in  either  plat  4  or  plat  5  represents  more 
nearly  the  degree  of  control  effected.  All  the  trees  in  the  sprayed  plat 
had  small  yields,  and  the  percentage  of  infestation  indicated  is  doubtless 
too  high  for  noimal  conditions. 

It  will  be  noted  that  about  25  per  cent  of  the  apples  on  the  untreated 
plat  were  stung.  On  the  sprayed  plat  this  type  of  injury  was  reduced 
to  21.7  per  cent.  On  the  plat  that  received  dust  containing  20  per  cent 
of  lead  arsenate  the  injury  was  reduced  to  13.86  per  cent,  while  in  the 
plat  treated  with  dust  containing  90  per  cent  of  sulfur  the  injury  was 
reduced  only  to  18.98  per  cent.  In  the  plat  on  which  lime  was  used  as 
a  diluent  the  injury  was  reduced  to  15.6  per  cent.  These  results  are  about 
what  might  be  expected  on  the  basis  of  other  experiments,  but  too  much 
reliance  should  not  be  placed  on  them  in  view  of  the  facts  previously 
stated. 

In  regard  to  leaf  roller,  the  table  shows  that  there  was  less  injury  by 
this  insect  on  the  untreated  plat  than  on  any  of  the  treated  plats.  This 
is  doubtless  due  to  mere  chance.  In  any  case  the  first  application  of 
poison  was  made  too  late  to  be  effective  against  the  leaf  roller,  and  it 
would  be  unsafe  to  draw  any  conclusions  from  the  experiment  as  to  the 
relative  value  of  the  mixtures. 


TABLE  7.  Classification  of  Twenty  Ounce  Apples  from  the  Jungbluth  Orchard 
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EXPERIMENTS  IN  THE  GLIDDEN  ORCHARD  AT  HOLLEY 

The  experimental  orchard  at  Holley  consisted  of  a  block  of  Baldwin 
and  one  of  Rhode  Island  Greening  trees,  with  some  Roxbury  trees  in  the 
Rhode  Island  Greening  block.  The  area  is  not  perfectly  regular,  as  may 
be  seen  from  figure  74.  It  comprises  about  thirteen  acres,  with  space 
for  three  hundred  and  fifty-eight  trees  set  about  forty  feet  apart  each  way. 
The  trees  are  over  fifty  years  old;  they  are  very  large,  and  some  of  them, 
particularly  the  Rhode  Island  Greenings,  have  a  very  great  spread.  The 
land  is  nearly  level.  The  soil  is  a  good  clay  loam  and  is  tilled  every  other 
year.  This  year  the  orchard  was  plowed  fairly  early  and  was  cultivated 
until  about  August  i,  when  a  cover  crop  of  rye  was  sown. 
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Fig.  74.  PLAN  OF  EXPERIMENTS  PERFORMED  IN  THE  GLIDDEN  ORCHARD,  HOLLEY,  NEW 

YORK 

The  blocks  of  trees  enclosed  in  the  black  lines  represent  the  various  plats  as  indicated  by  the  numbers 
in  the  upper  right-hand  comers.  Plat  i,  untreated;  plat  2,  sprayed;  plats  3,  4,  and  5,  dusted  with  vary¬ 
ing  proportions  of  sulfur  mixtures.  The  trees  indicated  by  bold-faced  type  are  the  trees  from  which 
apples  were  counted;  the  exponents  refer  to  the  order  in  which  the  data  are  presented  in  the  table 
B,  Baldwin;  G,  Rhode  Island  Greening;  R,  Roxbury  Russet 


The  black  lines  in  the  illustration  separate  the  variously  treated  plats, 
which  are  designated  by  arabic  numerals  in  the  upper  right-hand  comers; 
the  letters  set  in  bold-faced  type  indicate  the  trees  from  which  the  apples 
were  counted. 

The  prospects  for  a  crop  of  Baldwin  apples  were  only  fair,  but  the 
prospects  for  Rhode  Island  Greenings  were  never  better.  Cold  weather, 
however,  reduced  the  set  of  the  fmit  so  much  that  the  experiment  was 
nearly  mined.  The  trees  in  the  sprayed  plats  suffered  severely,  and  it 
is  doubtful  whether  the  figures  for  that  plat  can  be  accepted. 

Curiously  enough,  the  Rhode  Island  Greening  trees  in  the  untreated 
plat  bore  the  largest  amount  of  fmit  of  any  of  the  trees.  Two  trees  had 
heavy  crops,  but  as  these  are  pointed  out  by  the  owners  and  by  neighbors 
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as  trees  on  which  scab  usually  occurs  they  were  not  included  in  the  count 
trees  from  plat  i .  The  selection  of  count  trees  in  the  other  plats  depended 
entirely  on  whether  there  were  enough  apples  left  to  give  a  fair  representa¬ 
tion  of  the  plat,  or  whether  there  were  any  apples  at  all  in  the  plat. 

METHODS  AND  MATERIALS  USED 

The  equipment  for  spraying  and  dusting,  a  power  spraying  outfit  and 
a  dusting  machine  with  a  2|-horsepower  engine,  was  the  same  as  was 
used  in  the  1914  experiment  in  another  part  of  the  same  orchard. 

A  treatment  of  scale-strength  lime-sulfur  solution  was  given  in  this 
orchard  at  the  time  when  the  buds  were  showing  green.  The  summer 
treatments  were  planned  to  compare  spraying  with  dusting,  and  to  test 
the  effectiveness  of  different  quantities  of  sulfur.  In  one  case  a  reduced 
quantity  of  sulfur  was  applied;  in  the  other  case  nearly  double  the 
quantity  of  material  was  applied,  but  gypsum  (terra  alba)  was  used  as 
a  diluent.  Four  summer  applications  were  made.  The  first  was  made 
when  the  blossom  buds  had  separated  in  the  cluster.  This  treatment 
was  given  on  May  i,  following  a  gentle  rain  that  had  fallen  through  most 
of  the  afternoon  and  night  of  April  30.  It  is  believed  that  this  applica¬ 
tion  forestalled  most  of  the  actual  scab  infection.  The  second  applica¬ 
tion  was  made  when  the  Rhode  Island  Greening  trees  were  literally  white 
with  blossoms  and  before  all  the  petals  had  fallen  from  the  Baldwin  trees. 
This  application  was  necessary  because  of  threatening  rainy  weather 
and  the  fact  that  nineteen  days  had  intervened  since  the  first  application. 
The  third  application  was  made  three  weeks  after  the  second,  and  the 
fourth  application  nine  weeks  after  the  second. 

The  treatments  of  the  various  plats  were  made  on  the  same  day  in 
every  case,  and  no  outside  influence  entered  to  interfere  with  the  outcome 
of  the  experiments.  The  applications  were  made  without  incident.  There 
was  no  breakage,  and  no  time  lost  for  adjustment.  This  is  taken  as  an 
indication  of  what  may  be  expected  from  experience  with  the  dust  method. 
In  1915  the  average  time  per  tree  for  making  an  application  of  dust  was 
0.618  minute;  in  1914  it  was  0.878  minute.  Although  time  was  taken 
out  for  adjustments,  the  difference  of  0.26  minute  per  tree  is  to  be  credited 
chiefly  to  experience,  since  the  trees  were  only  one  year  older  and  were 
of  the  same  size,  and  on  the  whole  they  were  less  accessible  in  the  1915 
work  than  in  1914. 

As  may  be  seen  from  table  8,  the  average  time  required  for  spraying 
was  2.64  minutes.  This  is  somewhat  more  than  four  times  as  long  as  is 
required  for  dusting,  and  the  record  does  not  include  time  for  filling  the 
tank  or  for  driving  to  and  from  the  orchard. 


TABLE  8.  Data  on  Time  and  Methods  of  Application,  Glidden  Orchard,  Holley,  New  York 
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In  this  orchard  the  relative  quantities  of  essential  ingredients  per  tree 
for  each  application  are  as  follows:  in  the  sprayed  plat,  an  average  of 
4  ounces  of  sulfur  and  1.7  ounces  of  arsenate  of  lead;  in  the  plats  dusted 
with  the  80-20  mixture,  26.73  ounces  of  sulfur  and  6.73  ounces  of  lead 
arsenate;  in  the  plats  treated  with  the  90-10  mixture,  40.76  ounces  of 
sulfur  and  4.27  ounces  of  lead  arsenate;  in  the  plats  treated  with  the 
mixture  containing  gypsum,  15.33  ounces  of  sulfur  and  4  ounces  of  lead 
arsenate.  The  trees  in  the  sprayed  plat  did  not  receive  as  much  liquid 
per  tree  as  did  the  trees  of  similar  size  and  of  the  same  age  in  the  experi¬ 
ment  of  1914.  As  a  result  the  quantities  of  the  essential  ingredients  are 
very  low  in  this  plat. 

DISEASES  OF  THE  SEASON 

At  the  time  of  the  second  application  in  this  orchard,  on  May  20,  the 
foliage  was  free  from  disease  so  far  as  could  be  seen,  but  at  the  time  of 
the  third  application,  on  June  ii,  the  scab  disease  was  abundant  on  the 
foliage  and  common  on  the  fruit  of  the  untreated  Rhode  Island  Greening 
trees.  The  fourth  application  was  made  a  little  earlier  than  usual  (on 
July  21),  because  of  the  exceedingly  favorable  weather  for  the  spread  of 
apple  scab.  These  conditions  continued  throughout  the  remainder  of 
July  and  through  August,  making  possible  the  further  spread  of  the  apple 
scab  fungus;  so  that  at  the  time  of  harvesting  the  Rhode  Island  Greenings, 
September  20  and  21,  small  spots  of  late  infection  were  appearing,  and  at 
the  time  of  harvesting  the  Baldwins,  October  15  and  16,  such  spots  were 
numerous.  The  same  conditions  were  favorable  for  the  abundant  develop¬ 
ment  of  sooty  blotch  (caused  by  the  fungus  Phyllacora  pomigena) . 

INSECTS  OF  THE  SEASON 

Codling  moth  was  not  very  abundant  in  this  orchard.  The  insect 
was  late  in  emerging  and  the  emergence  extended  over  a  long  period. 
Most  of  the  caterpillars  entered  at  the  side  of  the  fruit.  There  was  a 
fairly  even,  but  slight,  infestation  of  leaf  roller.  Other  insects  were 
present  only  in  very  small  numbers. 

RESULTS  OF  THE  EXPERIMENT  ON  RHODE  ISLAND  GREENING  APPLES 

DISEASE  CONTROL 

As  may  be  seen  from  table  9  and  figure  7  5 ,  both  the  scab  disease  and  the 
sooty  blotch  were  very  abundant  on  the  untreated  plat  of  Rhode  Island 
Greenings  and  were  held  in  control  by  all  the  treatments.  Unfortunately 
a  comparison  of  sprayed  and  dusted  plats  cannot  be  made  in  fairness, 
because  of  the  exceedingly  poor  yield  of  fruit  on  the  sprayed  trees.  The 
yield  indicated  in  the  table,  approximately  one  barrel,  is  the  total  yield 
of  the  twenty  sprayed  trees,  except  for  scattered  apples  on  trees  here  and 


TABLE  9.  Classification  of  Rhode  Island  Greening  Apples  from  the  Glidden,  Orchard 
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there.  The  amount  of  scab  or  blotch  on  all  treated  trees  was  small,  and 
in  most  cases  the  spots  were  so  small  that  the  fruit  could  be  classed  as 
New  York  standard  “A”  grade. 

The  test  on  the  amount  of  sulfur  required  per  tree,  when  judged  by  the 
control  of  scab,  would  indicate  that  the  reduced  amount  is  entirely 
effective  (as  seen  in  plat  5>  dusted  with  the  mixture  containing  gypsum), 
but  that  better  distribution  can  be  brought  about  by  the  use  of  a  diluent 
(as  seen  in  plat  4,  dusted  with  the  80-20  mixture).  It  is  not  clear,  how- 


Fig.  7S.  graphic  representation  of  the  percentage  of  control  of  insects  and 

DISEASES  IN  THE  VARIOUS  PLATS  OF  THE  GLIDDEN  RHODE  ISLAND  GREENING  ORCHARD 

U  untreated-  S  SDray.ed:  80-20,  sulfur  80  per  cent,  lead  arsenate  20  per  cent;  90-10,  sulfur  90  per  cent, 
lead’arsenate  10  per-cent;  40-10-50,  sulfur  40  per  cent,  lead  arsenate  10  per  cent,  gypsum  50  per  cent, 
P,  perfect;  St,  stung;  C,  codling  moth;  Sc,  scab;  B,  blotch 


ever,  why  the  percentage  of  sooty  blotch  should  have  been  higher  in  plat  3» 
which  received  the  largest  quantity  of  sulfur  of  any  of  the  dusted  plats, 


than  in  plat  5. 


INSECT  CONTROL 


The  degree  of  infestation  by  codling  moth  was  reduced  by  all  the  treat¬ 
ments  given.  The  least  infestation  was  on  the  plat  dusted  with  a  mixture 
containing  90  per  cent  of  sulfur.  On  each  of  the  other  two  dusted  plats 
the  infestation  was  slightly  higher  than  on  the  sprayed  plat,  but  the 


Dusting  and  Spraying  Experiments  with  Apples  341 

differences  are  too  small  to  have  any  significance.  The  results  in  regard 
to  the  apples  stung  were  similar.  The  first  application  was  made  too 
late  to  be  effective  against  the  leaf  roller. 

RESULTS  OF  THE  EXPERIMENT  ON  BALDWIN  APPLES 

disease  control 

Fair  comparison  of  the  plats  of  Baldwin  apples  (table  10)  is  difficult 
to  make.  By  picking  from  a  large  number  of  trees  in  the  sprayed  plat, 
a  fair  average  for  a  plat  with  light  yield  was  obtained ;  but  unfortunately, 
owing  to  the  vagaries  of  the  freeze  of  May  27,  the  comparison  must  be 
made  largely  with  trees  having  a  relatively  heavy  yield.  Three  of  the 
trees  in  the  check  plat,  and  all  the  trees  in  two  of  the  dusted  plats,  bore 
most  of  their  fruit  on  the  protected  (south)  side.  As  a  consequence  the 
branches  bore  a  very  heavy  crop  of  apples.  The  fruits  on  these  trees 
hung  in  a  dense  mass,  they  were  not  well  colored  (so-called  gray  Baldwins), 
and  everything  was  favorable  for  the  spread  of  fungous  diseases.  One 
of  the  untreated  trees  (B'^)  bore  a  light  yield  of  fruit  which  was  evenly 
distributed  over  the  tree,  the  apples  were  very  highly  colored,  and  as  a 
result  of  these  conditions  the  percentage  of  scab  and  blotch  was  relatively 
low  on  this  tree,  with  a  corresponding  lowering  in  percentage  for  the  plat 
and  increase  in  the  probable  error. 

The  spots  recorded  for  scab  were  in  many  cases  the  result  of  late  infection. 
This  was  true  even  in  the  check  plat.  The  early  scab  spots  were  not  very 
large,  and  almost  all  the  apples  listed  as  scabby  would  unquestionably 
pass  for  standard  “A”  grade.  With  these  facts  in  mind,  it  may  be  stated 
as  a  deduction  from  the  figures  presented  in  table  10  that  the  dust  mixtures 
do  not  adhere  to  the  trees  as  long  as  does  lime-sulfur  solution,  and  that  in 
a  season  such  as  that  of  1915  an  additional  application  of  powdered  sulfur 
would  be  needed  to  give  the  best  results.  In  ordinary  years  the  last  appli¬ 
cation  would  be  made  ten  days  or  two  weeks  later,  and  in  average  years 
there  have  not  been  the  numerous  infection  periods  that  occurred  in  1915. 
Considering  that  after  the  last  application  the  Baldwin  apples  hung  for 
twelve  weeks  in  repeated  rains,  the  percentage  of  scab  for  none  of  the 
plats  is  surprisingly  high.  The  amount  of  scab  on  the  check  plat  is  not 
nearly  so  high  as  for  Rhode  Island  Greenings.  This  may  be  attributed 
in  part  to  the  fact  that  some  dust  was  unavoidably  distributed  over  the 
Baldwin  trees. 

The  excellent  results  obtained  on  Baldwin  apples  in  1914  with  the  mixture 
containing  gypsum  as  a  diluent,  and  the  results  obtained  on  Rhode  Island 
Greenings  this  year,  bear  out  the  opinion  expressed  by  Mr.  Glidden  that 
the  count  trees  in  plats  4  and  5  are  decidedly  unfair  to  the  experiment. 
The  yields  of  other  trees  in  these  plats  rarely  exceeded  a  half  bushel  of 
apples  and  were  probably  equally  unfair  in  the  other  direction. 


TABLE  10.  Classification  of  Baldwin  Apples  from  the  Glidden  Orchard 
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insect  control 

The  results  of  the  experiments  on  Baldwins  are  very  similar  to  those 
obtained  on  the  Rhode  Island  Greenings,  as  far  as  codling  moth  is  con¬ 
cerned.  The  same  is  true  of  the  stung  apples.  No  count  was  made  of 
apples  injured  by  the  leaf  roller. 


EXPERIMENTS  IN  THE  McCLEW  ORCHARD  AT  NEWFANE 

The  experimental  orchard  at  Newfane  consisted  of  a  block  of  Rhode 
Island  Greening  and  Baldwin  trees,  with  some  intermingling  of  Golden 
Russets,  as  shown  in  figure  76.  The  orchard  is  one  of  the  old  Niagara 
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Fig.  76.  PLAN  OF  EXPERIMENTS  PERFORMED  IN  THE  McCLEW  ORCHARD,  NEWFANE, 

NEW  YORK 

The  blocks  of  trees  enclosed  in  the  black  lines  represent  the  various  plats  as  indicated  by  the  numbers 
in  the  upper  right-hand  comers.  Plat  4,  untreated;  plat  2.  sprayed;  plats  i,  3»  and  s,  dusted  with  vary¬ 
ing  proportions  of  sulfur  mixtures.  The  trees  indicated  by  bold-faced  type  are  the  trees  from  which 
apples  were  counted;  the  exponents  refer  to  the  order  in  which  the  data  are  presented  in  the  table. 
B,  Baldwin;  G,  Rhode  Island  Greening;  R,  Golden  Russet 

County  orchards,  set  many  years  ago  with  the  trees  spaced  too  close 
together.  The  result  of  this  overcrowding  in  the  orchard  has  been  over¬ 
come  by  removing  trees  diagonally  and  by  pruning  out  nearly  twenty 
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feet  from  the  tops  of  many  of  the  trees.  The  land  is  nearly  level.  The 
soil  is  a  rich  sandy  loam,  and  is  well  tilled  and  cultivated  every  year. 
It  was  plowed  late  in  the  fall  of  1914,  and  for  that  reason  the  trees  were 
not  expected  to  develop  as  high  a  percentage  of  scab  as  might  otherwise  be 
found. 

The  black  lines  in  the  illustration  separate  the  variously  treated  plats, 
which  are  designated  by  arabic  numbers  in  the  upper  right-hand  corners; 
the  letters  set  in  bold-faced  type  indicate  the  trees  from  which  counts  were 
made.  The  situation  of  the  untreated  plat  was  due  to  fences  and  small 
buildings.  Fortunately  no  dust  was  carried  to  the  untreated  trees  in 
any  of  the  applications. 

METHODS  AND  MATERIALS  USED 

The  spraying  solution  used  in  the  experiment  in  this  orchard  was  applied 
with  a  power  spraying  outfit  having  a  pressure  of  200  pounds.  Two  men 
and  a  team  were  used  to  operate  the  sprayer.  Owing  to  the  shape  of  the 
trees  only  one  line  of  hose  could  be  used  to  advantage,  as  the  trees  could 
be  reached  only  from  a  high  tower.  The  dust  mixtures  were  applied  with 
a  power  outfit  operated  by  a  2|-horsepower  air-cooled  engine.  The  engine 
was  run  at  a  high  speed,  and  extra  sections  of  pipe  were  added  to  the  outlet 
tube  in  order  to  reach  the  tops  of  the  trees.  With  the  trees  alternating 
as  they  do,  when  driving  north  and  south  it  was  found  possible  to  make 
the  applications  by  driving  once  in  each  row.  With  the  large  quantity 
of  material  that  could  be  passed  through  the  machine  because  of  high 
speed  of  the  engine,  and  by  driving  only  once  in  the  row,  it  was  possible 
to  make  some  of  the  applications  in  a  very  short  time.  The  records  in 
table  II  for  the  last  two  applications  in  plats  i  and  3  are  to  be  noted 
particularly. 

A  thorough  treatment  with  scale-strength  lime-sulfur  solution  was 
given  to  the  entire  orchard  at  the  time  when  the  buds  first  showed  green. 
Four  summer  applications  were  made :  the  first  when  the  blossoms  showed 
pink,  the  second  when  the  petals  had  mostly  fallen,  the  third  three  weeks 
later,  and  the  fourth  nine  weeks  after  the  second. 

The  treatments  in  this  orchard  are  of  special  interest  because  in  most 
cases  the  applications  were  made  after  storm  periods,  but  usually  not  so 
much  as  twenty-four  hours  afterward  and  presumably  before  infection 
had  actually  taken  place.  The  first  application,  on  May  8,  followed 
heavy  rain  at  five  o’clock  on  the  afternoon  of  May  7,  and  was  hindered 
by  wind.  The  spraying  was  done  at  nine  o’clock  in  the  morning,  but 
most  of  the  dusting  was  delayed  until  seven  in  the  evening.  By  that 
time  the  wind  had  gone  down,  but  as  the  work  was  nearing  completion 
the  wind  rose  and  rain  began  to  fall.  The  outside  row  in  plat  4  was 
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treated  while  the  rain  was  falling,  one  man  directing  the  way  with  a  lantern 
and  another  pouring  dry  sand  on  the  belt  to  prevent  it  from  slipping. 
Rain  continued  well  into  the  night,  and,  considering  the  favorable  con¬ 
ditions  for  scab  infection  the  preceding  night,  it  was  well  that  the  dusting 
was  finished.  Incidentally  the  time  records  for  this  application  are  of 
little  value.  It  should  be  borne  in  mind  that  in  commercial  work  the 
wind  might  not  have  been  a  factor,  as  the  operators  could  have  driven 
into  the  wind  and  with  it;  but  in  the  experimental  work  it  was  necessary 
to  drive  north  and  south. 

At  the  time  of  the  second  application,  on  May  21,  rain  had  fallen  at  nine 
o’clock  on  the  preceding  night;  the  dust  applications  were  made  twelve 
hours  later,  and  the  spraying  was  done  sixteen  hours  later.  Between  the 
dusting  and  the  spraying  a  heavy  shower  of  rain  fell,  and  there  were  other 
showers  in  the  afternoon.  Following  the  heavy  shower,  which  came  shortly 
after  the  dusting  was  completed,  some  of  the  dusted  foliage  was  examined 
carefully.  Considerable  quantities  of  the  dust  were  found,  even  on  the 
upper  sides  of  leaves  which  had  become  somewhat  smooth. 

On  June  ii  there  was  heavy  rain  at  one  o’clock  in  the  afternoon,  and 
on  the  morning  of  June  12  the  third  application  was  made.  The  fourth 
application  was  made  in  the  same  period  of  midsummer  rain  as  is  recorded 
for  the  other  orchards. 

The  dust  applications  were  planned  to  test  the  effectiveness  of  different 
quantities  of  sulfur  per  tree  on  the  direct  basis  of  applying  a  small  quantity, 
and  to  determine  whether  a  mixture  containing  the  essential  adhesives 
in  cold-water  paint,  namely,  casein  and  lime,  mi^ht  increase  the  effective¬ 
ness  of  the  mixture. 

In  table  1 1  are  shown  the  dates,  quantities  of  material  used,  and  other 
data,  for  the  different  applications.  The  cost  figures  are  calculated  on 
the  same  basis  as  for  the  Mitchell  orchard  (page  315).  Figures  for  the 
cold-water  paint  mixture  are  not  inserted,  as  no  estimates  were  obtained 
on  the  basis  of  a  large  quantity. 

The  average  time  per  tree  for  spraying  in  this  orchard,  1.5  minutes, 
is  very  low.  The  quantity  of  material  applied  per  tree  accounts  for  this 
in  part.  As  the  set  of  fruit  was  very  light  in  plat  2,  and  as  it  was  confined 
to  certain  branches  which  were  well  loaded,  the  loaded  branches  were 
sprayed  thoroughly  and  the  remainder  of  the  trees  received  what  is  com¬ 
monly  known  as  a  general  treatment. 

The  average  time  per  tree  for  applying  the  dust  in  each  application 
was  0.486  minute,  or  more  than  three  times  as  fast  as  trees  could  be 
sprayed.  When  the  time  for  filling  the  tank  and  for  driving  to  and  from 
the  orchard  is  added,  the  difference  is  marked. 


TABLE  II.  Data  on  Time  and  Methods  of  Application,  McClew  Orchard,  Newfane,  New  York 
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The  average  amount  of  the  essential  ingredients  applied  per  tree  each 
time  is  of  interest.  These  are:  for  the  plat  sprayed  with  lime-sulfur 
solution,  2.68  ounces  of  sulfur  and  1.14  ounces  of  arsenate  of  lead; 
for  the  plat  receiving  the  80-20  mixture,  26  ounces  of  sulfur  and  6.48 
ounces  of  arsenate  of  lead;  for  the  plat  receiving  the  90-10  mixture,  46 
ounces  of  sulfur  and  5.1 1  ounces  of  arsenate  of  lead;  and  for  the  plat 
dusted  with  the  mixture  containing  casein  and  lime,  41.82  ounces  of  sulfur 
and  5.6  ounces  of  arsenate  of  lead.  The  figures  for  the  sprayed  plat  are 
exceptionally  low,  but  if  there  had  been  a  good  set  of  fruit  at  least  double 
this  amount  of  material  would  have  been  required. 

DISEASES  OF  THE  SEASON 

Unfortunately  for  the  experiment,  the  apple  scab  fungus  did  not  develop 
abundantly  in  this  orchard,  presumably  for  the  same  reasons  as  were  sug¬ 
gested  for  the  Rogers  orchard  (page  325).  On  June  12  the  first  scab  infec¬ 
tions  were  found.  These  were  in  the  untreated  plat  and  were  very  few 
in  number.  Sooty  blotch  had  not  appeared  to  any  extent  at  the  time 
when  the  Rhode  Island  trees  were  harvested,  September  16  and  17,  but 
by  the  time  the  Baldwins  were  harvested,  October  13  and  14,  the  number 
of  blotched  apples  was  greatly  increased. 

INSECTS  OF  THE  SEASON 

With  the  exception  of  codling  moth  and  a  small  infestation  of  leaf 
roller,  this  orchard  was  nearly  free  from  injurious  insects. 

RESULTS  OF  THE  EXPERIMENT  ON  RHODE  ISLAND  GREENING  APPLES 

There  were  no  apples  on  the  ground  at  picking  time  except  such  as 
were  dropped  by  the  pickers,  and  these  were  not  examined.  The  record 
for  the  Rhode  Island  Greening  apples  in  the  orchard  is  shown  in  table  12. 
It  may  be  seen  that  the  amount  of  scab,  even  on  the  check  trees,  was  com¬ 
paratively  low.  In  the  control  of  codling  moth  all  the  treatments  gave 
nearly  equal  results,  and  the  same  is  true  in  regard  to  the  apples  stung. 
Unfortunately  the  small  number  of  apples  on  the  sprayed  plat  makes 
comparison  unsafe. 

In  the  case  of  this  orchard  the  figures  presented  in  the  table  do  not 
represent  the  commercial  aspects  of  the  situation  at  all.  From  the  table 
it  appears  that  nearly  7  per  cent  of  the  apples  from  plat  3  were  affected 
with  scab.  It  is  very  doubtful,  however,  whether  a  single  apple  was 
discarded  because  of  the  disease.  Mr.  McClew  stated  that  the  apples 
in  plat  5  were  the  finest,  largest,  and  cleanest  apples  he  had  ever  taken 
from  it. 


TABLE  12.  Classification  of  Rhode  Island  Greening  Apples  from  the  McClew  Orchard 
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RESULTS  OF  THE  EXPERIMENT  ON  BALDWIN  APPLES 

disease  control 

As  in  the  Glidden  orchard,  the  results  obtained  with  Baldwins  in  this 
orchard  are  not  so  good  as  those  for  Rhode  Island  Greenings.  Unquestion¬ 
ably  this  may  be  attributed  to  the  frequent  infection  periods  during  August 
and  September,  and  to  the  fact  that  the  Baldwins  hung  on  the  trees  for  a 
month  longer  than  the  Rhode  Island  Greenings.  The  comparison  of 
plats  of  Baldwins  is  as  unsafe  as  the  comparison  of  plats  of  Rhode  Island 
Greenings.  The  number  of  trees  bearing  fruit  was  small,  and  the  yield 
of  some  trees  was  too  low  to  be  of  much  value.  The  apples  from  one  large 
tree  in  plat  5  were  counted,  but  they  ran  so  high  in  scab  and  blotch  as 
to  make  the  count  obviously  unfair.  The  tree  is  on  the  roadside  and 
was  usually  treated  from  one  side  only  —  and  that  was  the  side  not  bear¬ 
ing  fruit.  The  results  of  the  experiment  are  shown  in  table  13,  and 
graphically  in  figure  77. 


St  C  Sc  B 


Fig.  77.  GRAPHIC  REPRESENTATION  OF  THE  PERCENTAGE  OF  CONTROL  OF  INSECTS  AND 
DISEASES  IN  THE  VARIOUS  PLATS  OF  THE  MCCLEW  BALDWIN  ORCHARD 

U,  untreated:  S,  sprayed;  80-20,  sulfur  80  per  cent,  lead  arsenate  20  per  cent;  90-10,  sulfur  90  per  cent, 
lead  arsenate  10  per  cent;  P,  perfect;  St,  stung;  C,  codling  moth;  Sc,  scab;  B,  blotch 

INSECT  CONTROL 

In  this  orchard,  apparently  better  results  were  obtained  in  the  con¬ 
trol  of  codling  moth  with  the  spray  than  with  the  dust.  As  shown  in  the 
table,  however,  there  were  less  than  half  as  many  stung  apples  on  the 
untreated  plat  as  on  the  treated  plats.  In  view  of  this  fact,  it  is  unsafe 
to  draw  definite  conclusions  from  the  experiment. 


TABLE  13.  Classification  of  Baldwin  Apples  from  the  McClew  Orchard 
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SUMMARY 

The  results  of  primary  considerations  from  the  experiments  of  1915 
may  be  summarized  as  follows; 

1.  A  reduced  quantity  of  arsenate  of  lead  in  a  dust  mixture  may  be 
depended  upon  to  give  good  results.  In  the  Mitchell  orchard,  where 
29  per  cent  of  the  untreated  apples  were  attacked  by  codling  moth  larvae, 
the  percentage  of  infestation  was  lower  on  both  the  dusted  plats  than  on  the 
sprayed  plat,  in  spite  of  the  fact  that  less  lead  arsenate  was  applied  per 
tree  in  each  of  the  dusted  plats.  The  only  possible  explanation  for  the 
superior  results  obtained  on  the  dusted  plats  lies  in  the  better  distribution 
effected  by  the  dust  method. 

In  the  Jungbluth  orchard,  the  percentage  of  codling  moth  injury  on 
the  plat  dusted  with  the  90-10  mixture,  in  which  the  trees  received  3.5 
ounces  of  arsenate  of  lead  in  each  application,  is  about  the  same  as  for  the 
sprayed  plat,  in  which  the  trees  received  only  slightly  less  lead  arsenate 
in  each  application  (3.06  ounces).  In  the  plat ’dusted  with  the  mixture 
containing  hydrated  lime,  the  amount  of  lead  arsenate  used  per  tree  was 
less  than  in  the  sprayed  plat,  and  yet  the  percentage  of  injury  is  less  than 
half  that  on  the  sprayed  plat.  As  a  generalization  it  may  be  said  that 
from  two  to  three  ounces  of  arsenate  of  lead  per  tree  for  each  application 
is  sufficient  to  suppress  the  common  insects  that  are  controlled  by  a 
poison. 

2.  The  experiments  indicate  that  15  ounces  of  finely  ground  sulfur 
applied  per  tree  in  each  application  will  give  effective  control  of  the  scab 
disease  and  of  sooty  blotch.  So  far  as  can  be  determined,  the  sulfur  can 
be  applied  directly  in  this  amount,  although  the  results  with  Rhode  Island 
Greening  trees  in  the  Glidden  orchard  would  indicate  that  the  use  of  a 
filler  allows  for  better  distribution.  This  factor  will  probably  vary  with 
the  size,  shape,  and  density  of  foliage  of  the  trees  to  be  treated. 

The  experiments  show  further  the  fact,  already  indicated  in  previous 
work,  that  powdered  sulfur  applied  dry  does  not  adhere  as  well  as  sulfur 
applied  in  liquid  form  as  lime-sulfur  solution,  or  as  the  very  fine  sulfur 
precipitated  from  a  solution  on  the  addition  of  arsenate  of  lead  or  an  acid 
substance.  In  every  case  but  one  in  which  scab  was  a  factor,  the  per¬ 
centage  of  scab  on  the  dusted  plats  was  greater  than  on  the  sprayed  plats, 
though  in  some  cases  the  difference  is  insignificant. 

3.  There  is  no  indication  that  the  dust  mixtures  have  been  improved 
by  the  addition  of  any  of  the  diluents  used.  In  fact  it  would  scarcely 
be  possible  to  get  better  results  than  were  obtained  with  some  of  the  dust 
mixtures  containing  the  pure  ingredients.  In  the  Rogers  orchard,  apples 
from  the  plat  dusted  with  the  mixture  containing  soap  were  not  counted, 
because  better  results  than  were  obtained  with  the  90-10  mixture  could 
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not  be  expected.  The  trees  were  examined  closely  and  it  was  evident 
that  green  and  rosy  aphis  had  not  been  killed  by  the  treatment. 

4.  The  low  percentages  of  scab  or  codling  moth,  or  both,  on  treated 
plats  as  compared  with  the  fairly  high  percentages  on  untreated  plats, 
indicate  that  the  applications  were  made  at  critical  times.  It  may  be 
said  that  the  infection  periods  were  so  numerous  during  the  summer 
that  none  of  the  applications  were  made  many  days  before  such  a  period. 
Nevertheless,  as  actual  experience  shows,  many  growers  fail  to  make 
applications  at  critical  times,  with  the  result  that  much  of  the  fruit  is 
scabby  and  wormy. 

GENERALIZATIONS 

It  now  seems  settled  that  a  mixture  of  an  insecticide  and  a  fungicide 
can  be  applied  in  powdered  form,  using  air  as  a  carrier,  with  better  com¬ 
mercial  results  in  the  control  of  preventable  apple  diseases  and  of  apple 
insects  than  can  be  obtained  by  spraying.  At  the  same  time,  the  dust 
method  makes  it  possible  for  the  owner  of  a  large  acreage  to  protect  his 
orchard  at  critical  times,  a  thing  that  he  has  not  been  able  to  do  with 
the  slow  liquid  process. 

The  method  seems  to  be  adapted  to  conditions  as  they  exist  in  apple 
orchards  in  most  parts  of  New  York.  The  only  objection  at  present  to 
the  complete  substitution  of  the  dust  method  for  spraying  in  these  sections 
is  that  there  is  no  known  dust  preparation  now  available  which  will  kill 
scale  insects,  and  no  dust  preparation  which  is  effective  against  such 
insects  as  aphis  and  pear  psylla.  It  may  be  confidently  stated  that  when 
as  much  time  and  effort  has  been  expended  in  developing  a  dry  preparation 
for  killing  these  insects  as  has  been  devoted  to  developing  spraying  methods 
for  their  control,  such  a  preparation  will  be  found.  In  the  meantime 
those  persons  who  must  spray  for  scale  and  for  aphis  and  who  can  cover 
their  orchards  in  two  days,  will  do  well  to  continue  with  the  liquid  method. 
Those  who  cannot  cover  their  orchards  in  less  than  a  week  or  in  two  weeks 
will  find  much  needed  relief  in  the  dust  method,  which  admits  of  operation 
with  one  team,  or  even  two  teams,  less,  or  allows  for  more  extensive  and 
better  cultivation  of  field  crops. 

In  those  sections  of  the  State  where  San  Jose  scale  does  not  exist  —  as, 
for  example,  in  the  Wyoming  Valley  —  the  dust  method  might  be  adopted 
with  great  benefit.  In  general  the  trees  in  this  valley  are  very  old  and 
unusually  large,  thus  discouraging  the  use  of  a  sprayer.  The  dust  may 
be  blown  to  the  tops  of  the  highest  trees,  and  with  air  for  a  carrier  perfect 
distribution  can  be  secured. 

MATERIALS  USED,  AND  STRENGTH 

In  all  the  experiments  a  powdered  sulfur  of  unusual  fineness  was  used. 
It  is  believed  that  the  effectiveness  of  the  treatment  in  scab  control 


Dusting  and  Spraying  Experiments  with  Apples 


353 


depends  on  the  exceeding  fineness  of  the  sulfur;  this  opinion  is  based  on 
the  fact  that  the  sulfur  from  the  disintegration  and  precipitation  of  lime- 
sulfur  solution  is  in  an  exceedingly  fine  state  of  division.  The  powdered 
lead  used  in  the  experiments  was  of  the  so-called  fluffy  type. 

It  appears  from  the  experiments  that  for  average  western  New  York 
conditions  good  results  can  be  obtained  if  a  mixture  containing  85  per 
cent  of  exceedingly  finely  ground  sulfur  and  15  per  cent  of  powdered 
arsenate  of  lead  is  applied  to  the  trees  at  the  proper  times,  in  amounts 
of  from  1 . 2  5  to  2 . 5  pounds  per  tree  in  each  application.  The  exact  quantity 
of  material  to  be  used  for  each  tree  will  be  determined  by  the  size  and  the 
shape  of  the  trees,  and  also  by  the  thoroughness  of  distribution  effected 
(Figs.  78  and  79).  If  there  is  much  wind,  more  of  the  dust  will  be  blown 
away  from  the  trees  than  if  the  application  is  made  in  calm  weather. 
In  localities  where  apple  scab  is  less  abundant  than  in  the  lake  counties, 
as  seems  to  be  the  case  in  most  of  the  Hudson  River  section,  the  quantity 
of  sulfur  applied  per  tree  may  be  reduced.  Until  one  has  become  expert 
at  dusting,  the  desired  result  can  best  be  obtained  by  substituting  50 
pounds  of  terra  alba  for  50  pounds  of  sulfur.  The  quantities  suggested 
seem  to  be  ample,  and  slightly  in  excess  of  the  quantities  used  in  some  of 
the  experiments  It  would  be  well,  however,  to  regard  these  as  minimum 
amounts  until  experience  has  shown  that  they  can  be  reduced  with  safety. 

METHOD  OF  APPLICATION 

In  all  the  experimental  work  the  trees  have  been  treated  from  two  sides, 
either  by  driving  twice  in  each  row,  or,  in  the  case  of  trees  set  on  the  quin¬ 
cunx  plan,  by  swinging  the  outlet  pipe  alternately  from  one  side  of  the 
machine  to  the  other.  The  handling  of  the  outlet  pipe  to  effect  thorough 
distribution  depends  much  on  the  shape  of  the  tree.  In  many  cases 
the  most  satisfactory  method  is  a  steady  up-and-down  sweep  of  the 
outlet  (Fig.  78).  For  a  large  tree  of  great  height  and  expanse  a  long  outlet 
pipe  should  be  used,  and  the  pipe  should  be  swung  over  the  tree  in  a 
semicircle  from  the  lower  branches  to  the  top;  this  insures  reaching  the 
fruit  in  the  top  of  the  tree  (Figs.  80  and  81).  That  part  of  a  large  tree 
which  is  least  likely  to  be  treated  properly  is  the  branches  that  are  nearest 
the  machine.  Because  of  the  long  outlet  pipe  these  cannot  be  reached 
until  after  the  machine  has  passed  the  tree. 

In  commercial  work  it  is  possible  to  make  applications  without  regard 
to  the  direction  of  the  wind  (Fig.  82).  For  most  New  York  orchards 
the  wind  is  likely  to  be  in  the  east  or  in  the  southeast  on  the  days  when 
the  applications  can  be  made  to  greatest  advantage  so  far  as  scab  control 
is  concerned.  If  the  wind  is  in  the  east  the  application  should  be  made 
by  driving  east  and  west.  If  for  any  reason  it  is  desirable  to  make  appli¬ 
cations  first  from  one  side  and  then  from  the  other,  it  would  be  possible 
to  dust  with  the  wind,  just  as  most  growers  now  spray  with  the  wind. 
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THOROUGHNESS  OF  APPLICATION 

From  the  fact  that  a  cloud  of  dust  can  be  seen  floating  c<;'er  the  orchard, 
many  persons  are  likely  to  infer  that  the  orchard  may  be  treated  by 
driving  only  once  in  a  row,  or  perhaps  by  driving  in  every  other  row 
(Fig.  83) .  In  all  the  experiments  reported,  the  treatments  have  been  made 
by  applying  the  dust  from  each  side  of  every  row  of  trees.  In  the  case  of 
two  roadside  trees  in  plat  5  of  the  McClew  orchard,  the  applications  of 
dust  were  of  necessity  made  from  one  side  only,  and  that  was  not  the 
side  on  which  the  trees  bore  fruit.  In  order  to  make  a  count  from  four 
Baldwin  trees  in  this  plat,  it  was  necessary  to  take  apples  from  one  of 
these  trees.  The  results  were  so  different  from  those  from  other  Baldwin 
trees  in  the  plat,  and  from  the  Rhode  Island  Greening  trees  in  the  same 
plat,  that  they  were  not  included  in  the  table  because  they  were  obviously 
unfair. 

On  this  roadside  tree  the  percentages  of  injured  apples  were  as  follows: 
from  scab,  26  per  cent;  from  blotch,  23  per  cent;  from  codling  moth,  8  per 
cent;  from  stings,  ii  per  cent.  It  is  evident  that  there  was  as  large  a 
percentage  of  scabby  apples  on  this  tree  as  on  the  most  severely  affected 
tree  in  the  untreated  plat.  The  dissimilarity  in  control  of  blotch  may 
be  accounted  for  readily  by  the  fact  that  the  last  application  was  more 
thorough  than  the  preceding  ones.  The  surrounding  oats  had  been  cut, 
and  the  wind  was  from  a  favorable  direction. 

The  figures  show  very  convincingly  that  large  trees  must  be  treated 
from  both  sides. 

TIME  OF  APPLICATION 

The  time  of  application  of  dust  mixtures  for  the  control  of  apple  diseases 
and  insects  does  not  differ  from  the  time  of .  application  of  sprays.  It  is 
possible,  however,  to  make  applications  of  dust  at  unusual  times  in  order 
to  meet  special  conditions.  In  future  experimental  work  it  may  develop 
that  more  frequent  applications,  using  much  smaller  quantities  of  material 
each  time,  will  give  greater  satisfaction.  This  seems  very  probable. 

The  time  of  day  when  the  dust  is  applied  is  of  little  consequence.  There 
is  no  special  advantage  in  applying  dust  when  the  dew  is  on  the  foliage, 
except  for  the  fact  that  the  presence  of  dew  is  a  good  indication  of  a  calm 
atmosphere.  Under  such  a  condition  dust  may  be  applied  just  as  fast  as 
a  team  can  be  driven  through  the  orchard.  An  experienced  operator  can 
manipulate  the  outlet  pipe  in  such  a  way  as  to  cover  the  tree  completely, 
and  may  be  sure  that  the  air  current  furnished  by  the  blower  will  carry 
the  materials  where  they  are  needed  (Fig.  84).  This  condition,  however, 
is  no  better  than  the  misty,  foggy  day  following  a  heavy  rain,  such  as  has 
occurred  repeatedly  during  the  past  summer. 


Fig.  78.  TREATING  A  VERY  LARGE  BALDWIN  APPLE  TREE 

On  trees  of  this  shape,  the  dust  can  be  distributed  by  long  vertical  sweeps 
of  the  outlet  pipe.  The  position  of  the  dust  indicates  that  the  third  sweep 
has  just  been  completed 


Fig.  79.  DUSTING  a  large  RHODE  ISLAND  GREENING  TREE 

On  Rhode  Island  Greening  trees  the  dust  can  be  distributed  by  horizontal 

sweeps  of  the  outlet  pipe 


Fig.  8o.  dusting  a  large  Baldwin  apple  tree 

The  top  of  the  tree  has  been  finished,  and  a  long  sweep  of  the  outlet  pipe 
has  been  made  to  take  in  the  lower  branches 


Fig.  8i.  dusting  a  large  twenty  ounce  apple  tree 

On  trees  of  this  type  the  outlet  tube  is  brought  quickly  to  the  top  of 
the  tree.  This  is  particularly  necessary  when  the  wind  is  blowing,  in 
order  to  reach  the  top 


Fig.  82.  DUSTING  a  rhode  island  greening  apple  tree 

.  The  dust  cannot  be  driven  far  against  the  wind.  When  the  wind  is  blow¬ 
ing  it  is  much  better  to  apply  the  dust  across  the  wind,  driving  with  and 
into  It 


Fig.  83.  APPLICATION  OF  DUST  BEFORE  THE  BLOSSOMS  OPEN 

The  cost  of  material  for  dusting  is  greater  than  for  spraying  because  much 
ot  the  du^  does  not  reach  the  tree.  The  presence  of  a  dense  fog  of  dust  in 
^  orchard  is  no  indication  that  the  trees  are  receiving  thorough  protection. 
I  he  dust  must  be  applied  to  the  trees  from  both  sides 


Fig.  84.  DUSTING  a  large  Baldwin  apple  tree 
On  a  calm  day  the  dust  can  be  distributed  jjerfectly 
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The  dust  method  also  offers  relief  to  growers  who  are  never  able  to  pre¬ 
dict  the  probable  arrival  of  a  storm  period.  As  a  general  rule,  it  is  probably 
better  to  make  the  applications  at  critical  times  before  storm  periods; 
but  in  case  this  is  not  done,  it  is  perfectly  possible  to  secure  nearly  complete 
protection  by  making  an  application  within  twelve,  or  possibly  even 
eighteen,  hours  after  the  first  fall  of  rain  of  a  general  storm  period.  In 
most  instances  during  the  summer  of  1915  this  has  been  practicable. 

HOME  MIXING  OF  MATERIALS 

It  now  appears  that  materials  for  dusting  can  be  procured  in  bulk  and 
the  mixtures  economically  prepared  at  home.  In  order  to  make  a  suitable 
mixture  it  is  absolutely  necessary  to  have  a  mixing  machine.  A  machine 
operated  by  hand  has  sufficient  capacity  for  the  average  orchardist,  but 
for  large  quantities,  as  in  the  case  of  associations  of  growers  mixing  at  a 
central  station,  a  large  mixer  operated  by  a  gasoline  engine  would  prove 
more  satisfactory.  With  a  supply  of  the  essential  materials  on  hand,  a 
mixture  can  be  made  on  short  notice  to  meet  a  special  condition.  The 
sudden  outbreak  of  an  insect  pest  or  of  a  fungous  disease  might  call  for  an 
application  of  one  or  the  other  of  the  essential  ingredients  alone,  in  which 
case  it  could  be  mixed  with  an  inert  filler,  such  as  hydrated  lime  or  terra 
alba.  This  would  be  necessary  in  the  case  of  arsenate  of  lead  in  order  to 
provide  bulk,  and  in  the  case  of  sulfur  in  order  to  improve  the  flowing 
qualities. 

APPLICABILITY  OF  THE  DUST  METHOD 

So  far  the  dust  method  has  been  tested  thoroughly,  under  New  York 
conditions,  only  on  apples.  Whether  the  method  can  be  extended  to  other 
crops  is  a  question  to  be  determined  by  experimentation.  It  may  be  said 
in  a  general  way  that  there  are  indications  of  the  applicability  of  the 
method  for  a  number  of  other  crops.®  It  is  certain,  however,  that  pure 
dust  mixtures — that  is,  mixtures  without  a  diluent  —  cannot  be  used 
on  some  varieties  of  grapes,  because  of  injury  to  the  vines^  from  the  too 
vigorous  action  of  pure  sulfur. 


EQUIPMENT 

Aside  from  the  dusting  and  mixing  machines  no  special  equipment  is 
needed  for  the  dust  method.  Any  gasoline  engine  of  sufficient  power  can 
be  arranged  to  run  the  dusting  machine.  Additional  pieces  of  outlet  pipe 
are  convenient  for  use  when  very  high  trees  are  to  be  treated. 

Both  driver  and  operator  should  be  provided  with  tightly  fitting  goggles, 
to  prevent  the  sulfur  from  getting  into  the  eyes.  The  goggles  should  be 
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put  on  before  any  work  is  done  and  should  be  kept  on  all  the  time.  They 
should  not  be  raised  for  any  purpose.  At  meal  time  it  is  well  not  to  wash 
the  eyes  at  all,  nor  rub  them  with  hands  or  towel.  It  is  also  a  wise  pre¬ 
caution  to  wash  the  eyebrows  well  with  water  before  removing  the  goggles. 
In  this  way  the  dust  can  be  kept  from  the  eyes  and  the  resulting  discom¬ 
fort  avoided.  The  slightest  quantity  of  the  mixture  in  the  eyes  will  cause 
just  as  much  discomfort  as  will  a  large  quantity.  The  smarting  usually 
does  not  come  for  some  time,  often  not  for  several  hours,  after  the  dust 
enters  the  eyes.  The  trouble  is  not  due  to  poisoning,  but  is  merely  irrita¬ 
tion  of  the  eyeballs  by  the  fine  sulfur.  A  copious  flow  of  tears  is  finally 
produced,  and  the  irritant  is  thus  washed  out. 
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FOREST  LEGISLATION  IN  AMERICA  PRIOR  TO 

MARCH  4,  1789' 

J.  P  Kinney 

INTRODUCTION 

When  the  writer  formed  the  resolution,  several  years  ago,  to  write 
a  history  of  the  development  of  forest  law  in  America,  he  believed  that 
the  whole  period  previous  to  the  nineteenth  century  could  be  covered 
in  a  dozen  pages.  From  the  time  when  he  began  the  study  of  forestry, 
in  the  first  year  of  the  twentieth  century,  the  one  thought  that  had  been 
dominant  in  American  forestry  literature  was  the  novelty  of  the  prop¬ 
aganda  for  forest  preservation  and  extension  in  America.  A  few  older 
men  knew  that  the  need  of  forest  conservation  had  been  evident  for  a 
long  time,  but  the  younger  students  of  forestry  derived  their  ideas  largely 
from  the  publications  emanating  from  the  nascent  Bureau  of  Forestry 
in  the  national  Department  of  Agriculture.  A  national  conviction  as 
to  the  need  of  forest  management  was  developing.  The  new  life  in  the 
Nation  outshone  the  previous  activities  of  the  individual  States. 

Several  writers  on  the  development  of  forestry  in  America  had  mentioned 
a  few  instances  of  early  legislation  in  the  States  or  the  colonies,  and, 
either  by  direct  statement  or  by  implication,  had  suggested  that  these 
early  enactments  were  only  sporadic  manifestations  of  the  spirit  of  forest 
conservation.  In  searching  for  other  instances,  the  writer  soon  found 
that  forestry  and  timber  problems  had  claimed  the  attention  of  colonial 
legislative  bodies  on  many  occasions  during  the  seventeenth  century, 
and  that  hundreds  of  such  laws  had  been  enacted  previous  to  the  establish¬ 
ment  of  the  National  Government.  Long  before  the  Federal  Constitution 
became  effective  —  on  March  4,  1789  —  the  legislatures  of  most  of  the 
colonies  had  realized  that  forest  fires  constituted  a  great  menace  to  the 
welfare  of  the  people,  and  modem  trespass  laws  and  regulations  of  the 
lumber  industry  have  their  foremnners  in  the  legislation  of  the  seven¬ 
teenth  and  eighteenth  centuries.  The  influence  of  American  forests  in 
the  development  of  the  spirit  of  opposition  to  Great  Britain  that  cul¬ 
minated  in  the  Revolution  of  1776  has  not  been  given  its  due  importance 
by  political  and  economic  writers,  nor  has  it  been  known  that  certain 
developments  of  forest  regulation  in  the  colonies  were  strikingly  antici¬ 
patory  of  recent  movements  in  national  forest  policy. 

1  A  part  of  a  study  presented  to  the  Faculty  of  the  Graduate  School  of  Cornell  University  in  partial 
fulfillment  of  the  requirements  for  the  degree  of  master  in  forestry, 
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LEGISLATION  REGARDING  FOREST  FIRES 

IN  MASSACHUSETTS 
THE  PLYMOUTH  COLONY 

On  December  21,  1620,  the  Pilgrims  made  their  first  landing  at  Pl}^!- 
outh  Bay,  on  the  east  coast  of  Massachusetts.  In  the  following  January 
they  transferred  their  effects  from  the  Mayflower  to  the  rude  cabins  which 
they  had  constructed,  and  began  the  task  of  building  a  colony  on  the 
forested  shores  of  New  England. 

Only  meager  records  of  their  activities  are  left;  yet  it  is  known  that 
the  clearing  of  the  forest  must  have  progressed  rapidly,  for  on  March  29, 
1626,  the  legislative  authority  for  the  Plymouth  Colony  passed  an  ordi¬ 
nance  reciting  the  inconveniences  that  are  likely  to  arise  in  any  com¬ 
munity  from  a  lack  of  timber,  and  declaring  that  no  man  should  sell 
or  transport  any  timber  whatsoever  out  of  the  colony  without  the  approval 
of  the  governor  and  council.  Any  violation  of  this  ordinance  was  to  be 
punished  by  a  forfeiture  of  the  timber  and  by  a  fine  of  twice  its  value 
for  the  benefit  of  the  Plymouth  Company.^  The  crude  and  limited  means 
of  transportation  available  at  that  time  made  it  imperative  that  a  supply 
of  timber  for  local  uses  be  maintained  near  the  colony,  and  justified  the 
imposition  of  restrictions  on  the  uses  which  the  individual  should  be 
permitted  to  make  of  timber  growing  on  common  lands. 

Nor  was  the  ax  of  the  ambitious  pioneer  the  only  menace  to  the  forests 
surrounding  the  newly  founded  colony.  As  early  as  1633  loss  had  been 
occasioned  through  the  indiscreet  firing  of  the  woods;  and  in  that  year 
the  setting  of  such  fires  was  forbidden  between  the  months  of  September 
and  March  under  penalty  of  the  payment  of  all  damages  resulting,  and 
the  firing  of  the  woods  during  the  remaining  months  was  permitted  only 
on  condition  that  due  warning  be  given  to  all  neighbors. 

On  September  4,  1638,  the  setting  of  fires  was  forbidden  except  between 
February  i  and  April  15,  and  a  forfeit  of  ten  shillings,  or  a  whipping 
as  an  alternative,  was  fixed  for  the  offense  of  firing  the  woods  without 
just  cause.  This  law  was  reenacted  on  October  20,  1646.  The  revised 
laws  of  September  29,  1658,  forbade  any  one  to  fire  the  woods,  even  though 
he  had  just  occasion  therefor,  without  giving  warning  to  his  neighbors, 
fixed  the  open  season  for  firing  between  February  15  and  “  the  latter 
end  of  April,  ’  and  kept  the  penalty  of  ten  shillings  or  a  whipping  for 
an  unjustified  firing.  These  provisions  were  retained  in  substantially 
the  same  form  in  the  revised  laws  of  the  colony  as  published  in  1672. 

The  various  laws  referred  to  in  this  bulletin  are  contained  in  full  in  the  works  listed  on  pages  403—405. 
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Under  the  new  charter  granted  by  King  William  and  Queen  Mary  in  1691, 
the  Plymouth  Colony  became  a  part  of  the  Province  of  Massachusetts 
Bay. 

THE  MASSACHUSETTS  BAY  COLONY 

In  the  records  of  the  Massachusetts  Bay  Colony  is  found  an  order 
against  the  setting  of  fires,  of  an  even  earlier  date  than  the  first  order 
at  Plymouth.  On  July  26,  1631,  the  court  of  the  colony,  founded  by 
John  Endicott  and  his  associates  in  1628,  forbade  the  burning  of  any 
ground  prior  to  the  ist  of  March  under  pain  of  payment  of  full  damage 
and  such  penalty  as  the  court  should  see  fit  to  inflict. 

An  act  of  November  5,  1639,  in  this  colony  imposed  a  fine  of  forty 
shillings,  in  addition  to  the  satisfaction  of  all  damages,  on  any  one  who 
should  set  fire  on  another’s  ground  or  on  common  ground.  Whipping 
or  other  corporal  punishment  was  to  be  inflicted  if  the  offending  party, 
whether  man  or  woman,  was  unable  to  pay  the  fine  or  satisfy  the  dam¬ 
ages.  The  act  excepted  from  its  penalties  those  who  burned  ground  for 
needful  or  fit  purposes  in  March  or  April,  but  made  persons  setting  fire 
on  their  own  lands  liable  for  the  damage  caused  others  through  the  escape 
of  the  fire. 

An  act  of  November  4,  1646,  in  the  Massachusetts  Bay  Colony,  read 
as  follows: 

Whosoev’r  shall  kindle  any  fires  in  ye  woods  before  ye  loth  day  of  ye  first  mo., 
or  after  ye  last  day  of  ye  2d  mo.,  or  on  ye  last  day  of  ye  weeke,  or  Lord’s  day,  shall 
pay  all  damages  yt  any  p’son  shall  lose  thereby,  or  halfe  so  much  to  ye  common 
treasury.^ 

The  provisions  of  the  act  of  1646,  with  minor  modifications  as  reenacted 
in  1652,  remained  the  law  in  the  Massachusetts  Bay  Colony  until  the 
creation  of  the  Province  of  Massachusetts  Bay  in  1691,  and  for  more 
than  a  half  century  thereafter.  An  act  of  May  30,  1679,  made  the  law 
against  the  setting  of  fires  in  the  woods  applicable  to  Indians  also. 

THE  PROVINCE  OF  MASSACHUSETTS  BAY 

An  act  of  January  15,  1743,  in  the  Province  of  Massachusetts  Bay, 
specifically  recognized  the  damage  caused  by  fire  to  young  tree  growth 
and  to  the  soil.  This  act  imposed  a  penalty  of  forty  shillings,  for  the 

3  Prior  to  January  i,  1752,  the  English  people,  in  conformity  with  the  Jewish  chronology  adopted  in 
the  Julian  Calendar,  were  accustomed  to  consider  the  civil  year  as  beginning  on  March  25  instead  of  on 
January  i,  the  first  day  of  the  Gregorian  Calendar.  During  the  early  colonial  period  it  was  rather  com¬ 
mon,  in  writing  any  date  falling  between  January  i  and  March  24  inclusive,  to  iriclude  the  last  digit  or 
the  last  two  digits  of  the  numbers  expressing  both  the  Gregorian  calendar  year  in  which  this  date  fell 
and  the  preceding  year.  Thus  January  s,  1653-4,  and  March  24,  1709-10,  would  denote  respectively 
January  5,  1654,  and  March  24,  1710,  according  to  the  present  systern  of  chronology.  However,  this 
practice  was  not  uniform,  even  in  the  same  colony,  and  it  is  sometimes  impossible  to  determine  in  which 
of  two  successive  years  any  event  took  place  which  is  recorded  as  occurring  between  January  i  and  March  24. 
So  also,  in  denoting  the  months  by  ordinal  numerals,  some  writers  called  January  the  first  month  while 
others  considered  March  the  first  month.  Occasionally  a  thoughtful  chronicler  has  added  after  the  numeral 
the  name  of  the  month.  It  is  probable  that  the  act  of  November  4,  1646,  cited  above,  considered  March 
the  first  month. 
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benefit  of  the  person  suing  for  it,  in  addition  to  a  liability  for  all  damages, 
on  any  one  who  should  willingly  set  fire  in  any  woods  or  land  lying  in 
common  within  any  town  unless  he  were  duly  licensed  by  a  majority 
.vote  of  the  town  or  the  proprietors.  The  act  held  parents  and  masters 
liable  for  such  damages  caused  by  minors  or  servants  unless  satisfactory 
proof  was  presented  that  the  minor  or  the  servant  was  employed  by  some 
other  person  to  accomplish  the  burning,  in  which  case  that  person  became 
liable  for  damages  and  the  penalty.  If  towns  or  proprietors  desired  to 
burn  lands,  they  must  give  reasonable  notice  within  the  towns  where  the 
lands  were  situated  and  also  to  the  selectmen  of  adjacent  towns.  Because 
of  the  difficulties  attendant  on  proof  of  the  unlicensed  setting  of  fires, 
the  act  provided  that  upon  oath  of  the  plaintiff  or  other  creditable  witness 
that  fire  had  been  kindled,  and  the  presentation  of  circumstances  making 
it  appear  highly  probable  that  the  defendant  had  set  the  fire  or  had  caused 
it  to  be  set,  judgment  should  be  given  unless  the  defendant  acquitted  him¬ 
self  by  oath,  in  which  case  he  was  to  have  costs  against  the  plaintiff.  This 
act  was  limited  to  three  years,  but  subsequent  acts  continued  it  in  sub¬ 
stantially  the  same  form  until  November  i,  1797. 

Section  4  of  a  general  trespass  act  of  March  ii,  1785,  reenacting  the 
substance  of  several  separate  acts  passed  before  the  institution  of  the 
Articles  of  Confederation,  provided  that  if  any  one  should  willfully  and 
mahciously  make  a  fire  with  design  to  communicate  the  same  to  the  soil, 
grass,  trees,  poles,  or  underbrush  of  another,  or  should  willfully  and 
maliciously  suffer  any' fire  so  to  communicate  as  to  cause  damage  to  the 
other  to  the  amount  of  ten  pounds,  he  should,  on  conviction,  be  fined, 
imprisoned,  confined  to  hard  labor,  or  bound  to  good  behavior,  or  all  of 
said  punishments,  according  to  the  nature  and  aggravation  of  the  offense. 

IN  NEW  HAMPSHIRE 

In  1639  the  court  at  Exeter,  New  Hampshire,  ordered  that  no  one 
should  fire  the  woods  after  the  middle  of  April  so  as  to  destroy  the  feed 
of  the  cattle  or  do  other  hurt,  under  pain  of  paying  the  damages  resulting. 

The  General  Lawes  and  Liberties  of  the  Province  of  New  Hampshire 
made  by  the  General  Assembly  at  Portsmouth,  March  16,  1680,  contained 
a  provision  that  no  one  should  fire  the  woods  between  the  ist  of  March 
and  the  latter  end  of  April,  under  penalty  of  making  good  all  damages 
and  paying  a  fine  of  ten  shillings,  or  being  set  in  the  stocks. 

IN  CONNECTICUT 
THE  NEW  HAVEN  SETTLEMENTS 

The  revision  of  the  laws  of  the  New  Haven  Colony  issued  in  1644—45 
provided  for  a  fine  of  forty  shillings,  to  be  paid  to  the  town  by  any  one 
who  should  kindle  a  fire  in  his  garden  or  any  part  of  his  house  lot  for  the 


366 


Bulletin  370 


burning  of  leaves,  straw,  cornstalks,  or  other  rubbish,  notwithstanding 
any  excuse  that  he  might  make  as  to  his  care  and  attendance,  the  standing 
of  the  wind,  or  the  calmness  of  the  season. 

The  New  Haven  Code  of  i6j6  declared  that  if  any  one  should  set  fire 
in  the  woods  or  grounds  lying  in  common,  or  inclosed,  so  that  any  damage 
should  result  to  another  person,  in  any  season  or  manner  not  allowed  by 
the  authority  of  the  plantation,  or  on  the  last  day  of  the  week,  or  on 
the  Lord’s  Day,  he  should  pay  to  the  plantation  one  and  one-half  times 
the  damage  caused,  or,  if  unable  to  pay,  be  corporally  punished.  In 
1662  the  New  Haven  settlements  were  joined  to  the  Connecticut  Colony. 

THE  SETTLEMENTS  ON  THE  CONNECTICUT  RIVER 

The  Code  of  Laws  of  Connecticut  Colony,  published  in  1650,  forbade 
the  setting  of  fires  in  the  woods  before  the  loth  day  of  the  first  month 
or  after  the  last  day  of  the  second  month,  or  on  Saturday  or  Sunday, 
under  penalty  of  one  and  one-half  times  the  damage  caused,  or  twenty 
stripes. 

UNITED  CONNECTICUT  UNDER  THE  CHARTER  OF  1662 

A  Connecticut  act  of  May,  1733,  repealed  the  former  act  regarding  the 
firing  of  woods,  and  ordained  that  after  August  10,  1733,  any  one  firing 
the  woods  at  any  time  of  the  year  should  be  liable  for  all  damages  caused. 
The  act  threw  the  burden  of  proof  of  innocence  on  the  defendant,  but  gave 
him  double  costs  from  the  plaintiff  if  he  established  his  innocence.  The 
inhabitants  of  towns  were  permitted  to  bum  their  commons  under  agree¬ 
ment  at  town  meetings,  but  they  must  pay  all  damages  caused  to  others 
thereby.  The  Acts  and  Laws  of  Connecticut  published  in  1750  retained 
the  provisions  of  the  act  of  1733. 

IN  RHODE  ISLAND 

On  July  7,  1640,  at  Newport,  Rhode  Island,  William  Coddington, 
Governor,  with  the  other  assistants,  agreed  with  the  Sachem  of  Narra- 
gansett  and  the  other  sachems  that  if  any  Indian  should  build  a  fire  at 
any  time  of  the  year  on  the  lands  of  the  Plantations  and  not  extinguish 
the  same  on  leaving  it,  and  any  damage  should  result,  the  damage  should 
be  adjudged  and  the  Indian  tried  by  the  law  of  the  Plantations. 

On  October  25,  1704,  the  General  Assembly  of  Rhode  Island  and 
Providence  Plantations  forbade  the  setting  of  fires  to  burn  the  woods 
at  any  time  “under  any  pretence  whatsoever”  other  than  from  March 
10  to  May  10  of  each  year,  or  on  Saturday  or  Sunday  within  this  period. 
A  violation  of  the  act  subjected  the  offender  to  a  fine  of  thirty  shillings, 
one-half  to  be  paid  to  the  complainant  and  one-half  to  the  town;  and 
an  action  in  trespass  for  damages  by  the  person  injured  was  expressly 
authorized. 
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The  penalty  provided  by  the  act  of  1704  was  increased  to  ten  pounds 
by  an  act  of  August,  1722,  with  a  proviso  that  if  the  offender  had  no 
personal  estate  with  which  to  satisfy  the  fine  he  might  be  imprisoned 
for  not  over  three  months  or  be  given  a  whipping  of  not  over  thirty-nine 
stripes. 

An  act  of  1750  forbade  the  setting  of  fires  “in  the  woods  in  any  Part 
of  this  Colony,  to  run  at  large,  at  any  Time  or  Times  of  the  Year,  under 
any  pretence  whatsoever”  under  penalty  of  fifty  pounds  for  the  first 
offence  and  one  hundred  pounds  for  the  second,  one-half  to  be  paid  to  the 
informer  and  one-half  to  the  poor  of  the  town.  The  burden  of  proof 
of  innocence  was  placed  on  the  defendant  and  he  was  to  be  imprisoned 
if  the  fine  were  not  paid. 

IN  NEW  YORK 

The  Duke's  Laws  (published  on  March  i,  1665,  subsequent  to  the  capture 
of  New  Amsterdam  by  the  English  in  1664  under  the  direction  of  James, 
Duke  of  York)  provided  that  if  any  one  should  kindle  a  fire  in  the 
woods  or  grounds  lying  in  common,  or  in  his  own  grounds  so  that  the  same 
should  run  into  the  lands  of  another,  the  offender  should  be  liable  for 
one  and  one-half  times  the  damage  caused,  and  in  default  of  payment 
should  be  punished  with  twenty  stripes  or  should  do  service  to  expiate 
the  crime.  The  Dutch  regained  control  of  New  York  in  1673,  but  upon 
the  reestablishment  of  the  English  government  in  the  following  year  the 
Duke’s  Laws  were  again  promulgated. 

On  November  25,  1710,  a  special  act  imposed  a  fine  of  forty  shillings 
for  the  offence  of  firing  “any  uplands,  plains.  Woods,  Trees,  Shrubs, 
underwoods,  or  bushes”  within  the  counties  of  Suffolk,  Queens,  Kings, 
and  New  York.  The  offender  might  be  imprisoned  for  not  over  three 
months  for  failure  to  pay  the  fine,  and  he  was  to  be  liable  for  all  damages. 
A  similar  special  act  of  December  17,  1743,  imposed  a  fine  of  five  pounds, 
one-half  to  be  paid  to  the  informer  and  one-half  to  the  poor  fund,  for 
firing  the  woods  within  the  counties  of  Albany,  Dutchess,  and  Suffolk, 
and  in  the  Manor  of  Livingston,  “at  any  time  whatsoever,”  in  addition 
to  liability  for  all  damages.  The  penalties  of  the  act  were  applicable 
to  one  who  set  fire  on  his  own  land  and  allowed  it  to  escape.  This  act 
empowered  any  person  who  should  discover  a  fire  in  the  woods  of  the 
counties  or  the  manor  named  “to  require  and  command  all  or  any  of 
the  neighboring  and  adjacent  inhabitants  to  aid  &  assist  him”  in 
extinguishing  the  fire,  and  imposed  a  forfeit  of  six  shillings  for  each  refusal, 
neglect,  or  delay  of  a  person  so  commanded  to  help  and  assist.  This 
act  was  limited  to  expire  on  June  i,  1746. 

On  December  16,  1758,  the  provisions  of  the  act  of  December  17,  1743, 
were  made  the  law  as  to  the  whole  Colony  of  New  York,  and  on  the  sam.e 
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day  a  special  act  forbade  the  burning  of  old  grass  on  certain  beaches 
and  islands  of  Suffolk  County.  The  last-named  act,  which  was  to  expire 
on  May  i,  1760,  was  continued  by  successive  acts  until  January  i,  1785. 

A  special  act  of  unusual  character  was  passed  on  November  8,  1760. 
This  provided  that  the  freeholders  and  inhabitants  of  the  city  of  Albany, 
and  of  each  town,  manor,  or  precinct  within  the  counties  of  Albany  and 
Ulster,  might  elect  at  their  annual  town  meetings  such  number  of  free¬ 
holders  as  they  judged  necessary  to  act  as  “firemen.”  These  firemen 
were  to  have  power  to  summon  any  of  the  inhabitants  within  their 
respective  districts  to  assist  “with  all  care  and  possible  diligence”  in 
extinguishing  any  forest  fire  within  the  district  or  the  adjacent  woods. 
Any  person  who  without  lawful  excuse  refused,  neglected,  or  delayed 
to  render  such  assistance  when  commanded,  as  shown  by  the  oath  of 
a  fireman  or  otherwise,  was  to  forfeit  three  shillings  for  each  default, 
one-half  to  be  used  for  the  benefit  of  the  fireman  reporting  and  one-half 
for  those  assisting  at  the  fire.  This  act  was  to  expire  on  January  i,  1766. 

On  December  19,  1766,  the  provisions  of  the  act  of  November  8,  1760, 
were  reenacted  and  extended  to  include  the  county  of  Orange.  An  addi¬ 
tional  clause  imposed  a  fine  of  two  pounds  for  every  default  or  neglect  of  a 
fireman  to  do  his  duty.  This  act  was  limited  to  expire  on  January  i,  1777. 

On  March  12,  1788,  all  prior  general  acts  regarding  the  firing  of  the 
woods  were  repealed,  and  a  penalty  of  ten  pounds,  in  addition  to  damages, 
was  imposed  for  the  offenses  defined  by  the  act  of  December  16,  1758. 
This  act  required  the  justices  of  the  peace,  the  supervisor,  the  commis¬ 
sioners  of  highways,  and  the  officers  of  the  militia  not  under  the  rank 
of  captain,  residing  in  a  town  where  the  woods  were  on  fire,  to  order  as 
many  as  they  should  deem  necessary  of  the  inhabitants  of  the  town  liable 
to  work  on  highways,  to  assist  in  extinguishing  the  fire;  and  any  person 
so  ordered  who  should  refuse  or  neglect  to  comply  should  forfeit  four 
shillings  for  every  day  of  neglect  or  refusal,  with  costs  of  recovery,  and  the 
oath  of  the  person  who  gave  the  order  was  to  be  sufficient  evidence  for 
a  conviction.  •  The  forfeiture  recovered  was  to  be  used  as  a  reward  to 
such  person  or  persons  as  a  major  part  of  the  officers  aforesaid  should 
deem  best  entitled  thereto,  for  superior  exertions  in  extinguishing  the 
fire. 

IN  NEW  JERSEY 

In  1683  the  General  Assembly  at  Burlington,  in  West  Jersey,  forbade 
any  one  from  thenceforth  to  fire  the  woods  before  the  20th  day  of  the 
twelfth  month,  under  penalty  of  paying  all  damages  and  also  of  being 
fined  not  to  exceed  forty  shillings.  Firing  vdthin  one’s  own  lands  was 
excepted  from  the  penalties,  provided  that  care  was  taken  to  prevent 
the  fire  from  running  outside  and  that  no  damage  was  done  to  the  property 
of  another  person. 
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A  New  Jersey  act  of  January  26,  1717,  contained  the  same  penalties 
and  provisions  as  the  act  of  1683,  except  that  the  open  season  for  firing 
was  limited  to  the  period  from  February  14  to  April  14  of  each  year. 
This  act  made  it  clear  that  a  person  setting  fire  with  care  on  his  own 
land  within  this  period  was  liable  only  for  damages  if  the  fire  escaped  from 
his  control,  while  every  person  was  liable  for  all  damages  caused  by  a  fire 
set  at  any  other  time  of  the  year. 

An  act  of  July  31,  1740,  which  specifically  repealed  the  act  of  1717, 
provided  that  if  a  person  should  set  fire  to  his  own  woods  at  any  time  he 
should  pay  all  damages  suffered  by  another;  and  if  he  should  set  fire  to 
woods  not  belonging  to  himself  he  should  pay  all  damages  suffered  by  any 
one,  and  forfeit  forty  shillings  and  costs  to  any ,  one  who  should  prose¬ 
cute  for  the  offense.  Thus  New  Jersey,  like  other  provinces  and  colonies, 
was  compelled  to  give  up  the  idea  of  an  open  season  for  burning,  make 
all  persons  responsible  at  all  times  of  the  year  for  any  damage  caused  by 
fires  that  they  should  set,  and  hold  a  severe  penalty  over  the  heads  of 
those  reckless  ones  who  were  accustomed  to  setting  fires  on  the  property 
of  others. 

On  June  20,  1 765,  it  was  enacted  that  any  one  found  guilty  after  February 
I,  1766,  of  violating  the  provisions  of  the  act  of  July  31,  1740,  should  be 
fined  twenty  pounds,  or,  if  unable  to  pay  the  fine  and  costs,  should  be 
liable  to  imprisonment  at  the  discretion  of  the  county  court,  and  justices 
and  grand  juries  were  urged  to  activity  in  the , discovery  of  offenders. 

IN  PENNSYLVANIA 

The  first  Assembly  in  the  Province  of  Pennsylvania  convened  on  March 
10,  1683,  and  on  March  20,  1683,  passed  a  bill  which  provided  that  if 
any  one  should  set  a  fire  before  the  first  day  of  the  first  month  yearly 
he  should  make  good  all  damages  which  should  result  from  such  act. 
An  act  of  November  27,  1700,  included  the  additional  limitation  that  no 
fires  should  be  set  after  the  first  day  of  the  third  month. 

On  March  27,  1713,  the  act  of  November  27,  1700,  was  amended  so  as 
to  require  a  twenty-four-hours  notice  to  the  owner  of  any  fence  or  building 
within  one  mile  of  which  a  fire  was  set,  even  within  the  seasonable  limits 
allowed  for  burning  by  the  act  of  1700. 

An  act  passed  in  the  eighth  year  of  the  reign  of  George  II  (on  March  29, 
1735)  referred  to  the  act  of  November  27,  1700,  stated  that  experience 
had  shown  “that  the  setting  the  woods  on  Fire  at  any  time  hath  proved 
rather  hurtful  than  beneficial  to  this  Province,  and  great  Losses  have 
happened  by  Occasion  of  such  Fire,”  repealed  the  previous  act,  and  pro¬ 
vided  that  thereafter  every  person  should  be  liable  for  all  damages  caused 
by  a  fire  which  he  should  set,  or  cause  to  be  set,  at  any  time.  The  last 
clause  of  this  act  provided  that  if  the  offense  were  committed  by  any 
24 
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servant,  Negro,  or  slave  without  the  direction  of  his,  her,  or  their  master 
or  mistress,  and  the  master  or  mistress  should  refuse  to  pay  the  damages 
and  costs,  the  offender  should  receive  not  over  twenty-one  stripes  **  on 
his  or  her  bare  back  ”  at  the  discretion  of  the  justice,  and  should  be  com¬ 
mitted  to  the  county  workhouse  until  the  costs  of  the  prosecution  were 
paid. 

IN  DELAWARE 

The  provisions  of  the  Duke’s  Laws  regarding  the  firing  of  the  woods 
as  issued  at  New  York  on  March  i,  1665,  were  applicable  to  the  settle¬ 
ments  on  the  Delaware,  which  fell  into  the  control  of  the  English  at  the 
same  time  as  did  New  Netherland.  Subsequent  to  1682  these  settle¬ 
ments  were  under  the  jurisdiction  of  Pennsylvania,  but  they  were  given 
a  separate  assembly  in  1702. 

An  act  of  the  Delaware  Assembly  in  1739  declared  that  whoever  should 
fire  the  woods  to  the  damage  of  another  person,  before  March  10  or  after 
May  I,  should  forfeit  five  pounds  and  costs,  one-half  to  be  paid  to  the 
poor  and  one-half  to  the  informer,  besides  damages  to  the  person  injured; 
and  if  the  offender  lacked  goods  to  make  satisfaction,  he  should  be  liable 
to  servitude.  A  Negro  or  a  mulatto  was  to  receive  thirty-one  lashes  for 
the  offense,  and  there  appears  to  have  been  no  alternative  provision. 
An  act  of  1741  specified  certain  areas  in  which  one  would  incur  the  penalties 
of  the  act  of  1739  for  setting  fire  at  any  time  to  the  damage  of  another. 

IN  NORTH  CAROLINA 

In  chapter  25  of  the  Acts  of  1777,  State  of  North  Carolina,  it  is  declared 
that  the  burning  of  the  woods  is  “  destructive  to  cattle  and  hogs,  extremely 
prejudicial  to  Soil,  and  oftentimes  of  fatal  consequences  to  Planters  and 
Farmers,  by  destroying  their  fences  and  other  Improvements.”  Section  2 
of  this  act  made  it  unlawful  to  fire  the  woods  except  on  one’s  own  property, 
and  then  notice  must  first  be  given  to  adjacent  owners  at  least  two  days 
before  the  firing  and  effectual  care  must  be  taken  to  extinguish  the  fire 
before  it  could  reach  any  vacant  or  unpatented  lands.  Section  3  imposed 
penalties  for  offenders,  and  section  4  provided  that  any  slave,  free  Negro 
or  mulatto,  or  vagrant  person,  who  should  be  unable  to  pay  the  fine,  was 
to  “receive  on  his  bare  Back  thirty-nine  Lashes,  well  laid  on.”"^ 

Chapter  29  of  the  Laws  of  1782  declared  that  the  penalties  in  the  act 
of  1777  were  insufficient,  and  amended  section  3  by  imposing  a  fine  of 
twenty-five  pounds  for  each  offense,  to  be  recovered  “by  Action  of  Debt, 
Bill,  Plaint,  or  Information  to  use  of  person  who  shall  sue  or  prosecute 
for  the  same,”  and  the  offender  was  further  liable  to  the  injured  party 
for  all  damages  suffered. 


*  Whipping  of  free  persons  was  repealed  by  chapter  182,  Laws  of  1782. 


GENERAL  LEGISLATION  DIRECTED  TOWARD  THE  CONSERVA¬ 
TION  OF  TIMBER  AND  THE  PREVENTION  OF  TRESPASS 

IN  MASSACHUSETTS 

THE  PLYMOUTH  COLONY 

The  first  legislation  in  America  having  as  an  object  the  conservation 
of  the  supply  of  timber  appears  to  have  been  the  order  of  the  Plymouth 
Court,  dated  March  29,  1626,  to  which  reference  has  already  been  made 
(page  363).  The  need  of  conserving  the  timber  resources  through  a  pre¬ 
vention  of  waste  and  a  supervision  of  utilization  became  more  apparent 
as  the  years  passed. 

The  ordinances  of  the  Plymouth  Colony  as  revised  and  published  in 
October,  1636,  forbade  any  person  to  sell  out  of  the  colony  any  boards, 
plank,  or  timber  cut  from  the  swamps  reserved  for  public  use,  without 
leave  from  the  public  authorities.  On  June  29,  1652,  the  General  Court 
at  Plymouth  ordered  that  whosoever  should  saw  any  boards  at  any  place 
within  the  colony  not  in  the  bounds  of  any  particular  town  should  pay  the 
Government  twenty  pence  for  every  thousand  feet  of  timber  or  plank. 
The  General  Laws  of  Plymouth  Colony  as  revised  and  issued  on  September 
29,  1658,  retained  the  prohibition  of  the  laws  of  1636  against  the  sale  of 
timber  from  the  reserved  swamps,  referred  to  the  loss  that  the  country 
suffered  because  some  persons  were  accustomed  to  fell  timber  on  the  com¬ 
mon  and  allow  it  to  waste,  and  enacted  that  any  person  who  should  fell 
such  timber  and  not  square  nor  rive  it  within  six  months  should  forfeit 
the  same  to  the  use  of  any  one  who  should  see  fit  to  take  it.  This  provision 
was  reenacted  in  the  General  Laws  as  revised  and  published  in  1672. 

In  1669  it  was  ordered  that  no  bark  nor  boards  should  be  transported 
out  of  the  colony,  nor  any  kind  of  timber  except  that  which  was  wrought 
into  vessels  or  casks,  on  penalty  of  the  forfeiture  of  the  same  to  the  colony; 
and  an  act  of  1672  forbade  the  exportation  of  bark  or  unmanufactured  tim¬ 
ber  out  of  Plymouth  Colony  during  a  period  of  seven  years,  under  penalty 
of  the  forfeiture  of  the  same  or  its  value.  The  penalties  were  not  to  be 
imposed  if  the  shipper  proved  that  the  timber  or  bark  came  from  his  own 
lands. 

A  Plymouth  order  of  1670  stated  that  several  towns  of  the  colony  were 
already  much  straitened  for  building  timber,  and  granted  such  towns  the 
privilege  of  obtaining  it  from  towns  having  plenty. 

THE  MASSACHUSETTS  BAY  COLONY 

Similar  solicitude  as  to  the  necessity  of  controlling  the  use  of  the  for¬ 
ests  was  felt  in  the  Massachusetts  Bay  Colony,  established  in  1628;  and 
on  November  7,  1632,  the  Court  at  Boston,  in  order  to  preserve  good 
timber  for  the  more  necessary  uses,  ordered  that  no  one  should  fell  any 
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wood  on  public  grounds  for  paling  except  such  as  had  been  viewed  and 
allowed  by  the  proper  public  official.  The  prohibition  of  the  exportation 
of  timber  from  this  colony,  which  had  earlier  been  imposed,  was  repealed 
in  1640.  In  1 660  the  right  of  commonage  in  wood  and  timber  was  restricted 
to  those  already  having  the  right  and  those  to  whom  the  inhabitants  of 
the  towns  should  extend  it  by  a  vote. 

UNDER  THE  PROVINCIAL  CHARTER  OF  1691  AND  THE  CONFEDERATION 

An  act  of  March  2,  1694,  in  the  Massachusetts  Bay  Province,  forbade 
any  one  to  cut  trees  from  the  lands  of  another  or  from  the  common  of  a 
town  in  which  he  did  not  have  a  right  of  commonage,  without  license, 
under  a  penalty  of  twenty  shillings  for  every  tree  above  one  foot  in  diame¬ 
ter  and  ten  shillings  for  every  tree  of  smaller  diameter.  A  second  offense 
was  punished  by  an  additional  fine  of  twenty  shillings  for  the  benefit  of 
the  poor  of  the  town.  These  penalties  were  repeated  in  an  act  of  June  10, 
1698,  with  a  further  provision  of  treble  damages  for  other  wood  or  imder- 
wood. 

In  1726  the  penalties  for  cutting  trees  from  the  lands  of  others  in  the 
Massachusetts  Province  were  increased  to  forty  shillings  for  every  tree 
one  foot  in  diameter  and  for  all  trees  of  greater  diameter  three  times  their 
value  besides  the  forty  shillings,  to  twenty  shillings  for  every  tree  or  pole 
under  one  foot  in  diameter,  and  for  wood  and  underwood  treble  its  value. 
If  the  oath  of  the  complainant  were  supported  by  circumstances  making 
it  highly  probable  that  the  defendant  had  committed  the  trespass,  the 
burden  of  proof  was  on  the  defendant  to  avoid  judgment. 

A  Massachusetts  trespass  act  of  November  23,  1785,  reads  in  part  as 
follows : 

That  if  any  person  shall  cut  down,  destroy  or  carry  away  any  tree  or  trees  whatever, 
placed  or  growing  for  use,  shade  or  ornament;  or  any  timber,  wood  or  underwood, 
standing,  lying  or  growing  on  land  not  his  own;  not  having  the  consent  of  the  owner 

thereof, . . the  person  so  offending,  shall  forfeit  and  pay 

for  each  tree  or  stick  of  timber  so  cut  down,  destroyed  or  carried  away . 

a  fine  not  less  than  Five,  nor  more  than  Forty  Shillings,  to  the  use  of  the  Common¬ 
wealth, . and  shall  be  liable  to  answer  in  damages  to  the  party 

injured. 

This  act  provided  that  if  any  person,  being  indicted  and  sentenced,  w^as 
unable  to  pay  the  fine,  the  eourt  might  order  “  such  person  to  be  publicly 
whipped,  not  exeeeding  twenty  stripes,  or  be  imprisoned  not  exceeding 
ninety  days,  and  to  find  sureties  for  his  good  behavior  for  the  term  of  one 
year.” 

On  Oetober  24,  1783,  the  General  Court  passed  an  act  forbidding  the 
cutting  or  destroying  of  white  pine  trees  twenty-four  inches  or  upward 
in  diameter  twelve  inehes  from  the  ground,  from  any  lands  of  the  State, 
without  previous  license  from  the  Legislature,  under  penalty  of  thirty 
pounds;  and  the  penalty  was  incurred  by  any  one  who  ^ould  aid  or  as- 
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sist  in  such  cutting  or  destruction  or  in  the  drawing  away  of  trees  so  cut 
or  felled.  This  act  also  fixed  a  penalty  of  three  pounds  for  the  unlawful 
taking  of  any  pine  tree  less  than  twenty-four  inches  in  diameter  twelve 
inches  from  the  ground.  Two-thirds  of  the  penalties  recovered  went  to 
the  Commonwealth  and  one-third  to  the  informer.  This  law  was  strik- 
ingly  similar  to  the  one  that  had  aroused  such  opposition  on  the  part  of 
the  colonists  of  New  Hampshire  when  imposed  by  direction  of  the  Crown 
during  the  colonial  period.  However,  it  should  be  observed  that  the  col¬ 
onists  stated  their  grievances  as  consisting  largely  in  the  fact  that  the  royal 
surveyor-general  did  not  promptly  select  and  mark  the  trees  to  be  reserved 
for  the  navy ,  and  that  thus  vast  quantities  of  timber  which  were  not  needed 
for  naval  purposes  were  tied  up  uselessly,  to  the  disadvantage  of  all. 

IN  NEW  HAMPSHIRE 

In  the  year  1640,  at  the  newly  foimded  town  of  Exeter  within  what  later 
became  the  State  of  New  Hampshire,  the  inhabitants  voted  that  no  one 
should  feu  any  oak  within  a  half  mile  of  the  town,  except  on  his  own  plant¬ 
ing  lot  or  for  buildings  or  fences,  under  penalty  of  five  shUlings  for  each 
tree  unlawfully  felled.  In  1660,  at  Portsmouth,  New  Hampshire,  a  fine  of 
five  shillings  was  imposed  for  every  tree  cut  by  the  inhabitants  except 
for  their  own  buildings,  fences,  and  firewood;  and  in  the  towns  of  Kittery 
and  Dover  strict  limitations  were  put  on  the  number  of  trees  that  a  person 
could  have,  felled  and  unmanufactured,  at  one  time,  the  limit  at  Dover 
being  ten,  with  a  forfeit  of  ten  shillings  for  every  tree  in  excess  of  this  num¬ 
ber. 

In  providing  for  a  settlement  of  the  boundaries  of  Exeter,  New  Hamp¬ 
shire,  in  1667,  the  General  Court  ordered  that  all  pine  trees  fit  for  masts, 
twenty-four  inches  in  diameter  three  feet  from  the  ground,  growing  more 
than  three  miles  from  the  Exeter  meetinghouse  and  within  the  boundaries 
of  the  town,  should  be  reserved  for  the  public;  and  the  Court  fixed  a 
penalty  of  ten  pounds  for  each  tree  of  this  character  that  should  be 
unlawfully  felled,  one-half  of  the  penalty  to  go  to  the  informer  and  one- 
half  to  the  treasury  of  the  county. 

At  Hampton  on  May  13,  1680,  selectmen  were  chosen  to  act  for  the  town 
in  general  matters,  but  these  men  were  prohibited  from  disposing  of  any 
timber,  this  being  a  matter  that  rested  with  the  freemen  of  the  town;  and 
at  the  same  town  on  June  12,  1680,  the  freemen  chose  three  men  who  were 
“to  prosecute  by  way  of  suit  or  other  ways,  against  any  person  or  persons 
that  shall  trespass  or  have  trespassed  upon  the  town’s  rights,  either  in 
timber  or  land,  by  fencing  or  in  other  ways.’’ 

A  New  Hampshire  act  of  October  8,  1697,  fixed  a  penalty  of  five  shil¬ 
lings  for  every  tree  cut  without  leave  on  the  land  of  another,  the  fine  to  be 
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paid  to  the  person  damaged,  and  imposed  a  fine  of  from  forty  shillings 
to  one  crown  for  the  cutting  of  a  marked  boundary  tree.  A  general  tres¬ 
pass  act  of  the  same  year  was  broad  enough  to  include  injury  to  trees. 

An  act  for  preventing  trespasses,  passed  on  October  16,  1707,  required 
that  any  person  who  should  without  permission  cut  trees  from  the  lands 
of  another  should  pay  to  the  party  injured  twenty  shillings  for  every  tree 
one  foot  or  over  in  diameter,  ten  shillings  for  smaller  trees,  and  treble  its 
value  for  wood  and  underwood.  For  a  second  offense,  in  addition  to  the 
above  forfeit  and  damages  to  the  injured  party,  the  offender  must  pay  a 
forfeit  of  twenty  shillings  to  the  poor  fund  or  suffer  one  month  imprison¬ 
ment.  Children  or  servants  for  whose  offenses  the  parents  or  the  master 
refused  to  answer  might  be  whipped  or  set  in  the  stocks  or  the  cage. 

An  act  of  the  General  Court  in  1718  imposed  for  each  tree  a  penalty 
of  twenty  shillings  or  more,  according  to  its  value,  to  be  paid  to  the  party 
damaged,  and  ordained  that  ‘‘the  Owners  shall  be  accounted  those,  or 
such  as  derive  a  right  from  those  to  whom  the  Land  upon  which  said 
Trees  grow,  is  laid  out,  and  bounded  by  the  Layers  out  of  Land  chosen  in 
each  town,”  except  where  the  right  to  the  timber  was  in  one  person  and  that 
to  the  land  in  another,  in  which  case  the  damage  went  to  the  owner  of  the 
timber.  The  act  was  not  to  apply  to  trees  cut  for  the  use  of  the  royal 
navy. 

IN  CONNECTICUT 
THE  NEW  HAVEN  SETTLEMENTS 

The  need  of  controlling  the  cutting  of  timber  on  public  lands  was  rec¬ 
ognized  also  in  the  settlements  in  Connecticut.  An  order  issued  on  Novem¬ 
ber  25,  1639,  by  the  General  Court  of  the  New  Haven  Colony,  founded  in 
1638,  forbade  any  one  to  cut  timber  from  common  ground  except  where 
assigned  by  the  magistrate,  and  appointed  two  men  to  search  the  woods 
for  timber  that  had  been  cut  but  not  crosscut  nor  squared,  and  authorized 
them  to  seize  the  same,  one-half  for  themselves  and  one-half  for  the  town. 
In  1640  the  General  Court  imposed  a  fine  of  twenty  shillings  for  each 
offense  of  cutting  a  tree  where  spruce  masts  grew.  In  1642  the  General 
Court  declared  that  whoever  should  without  leave  cut  a  tree  standing  on 
any  common  within  two  miles  of  any  part  of  the  town,  should  lose  the  tree 
and  his  labor  and  suffer  a  fine  of  one  shilling ;  and  if  he  should  carry  away 
the  tree  or  a  part  of  it  he  should  pay  such  further  damage  as  the  Court 
should  judge  proper.  An  order  of  February  24,  1644,  was  directed  toward 
an  enforcement  of  the  order  of  1642;  and  one  of  June  16,  1645,  appointed 
men  who  should  supervise  the  getting  of  bark  for  tanning  purposes,  to  the 
end  that  damage  to  the  forests  should  be  prevented  as  much  as  possible. 

The  revised  New  Haven  laws  of  1644-45  repealed  the  order  of  1640 
imposing  a  fine  of  twenty  shillings  for  cutting  a  tree  where  spruce  masts 
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grew;  but  on  January  31,  1647,  the  General  Court  ordered  that  no  man 
should  fell  any  tree  within  the  common  of  the  town  of  New  Haven,  without 
leave  from,  some  magistrate,  and  that  even  then  he  should  have  the  wood 
only  for  his  particular  trade  or  necessary  use.  This  order  also  provided 
that  if  timber  thus  cut  down  were  left  unused  for  more  than  fourteen  days, 
it  should  be  forfeited  to  the  use  of  any  one  whom  the  magistrate  might 
give  leave  to  take  it. 

the  settlements  on  the  CONNECTICUT  RIVER 

On  vSeptember  10,  1640,  in  the  fourth  year  of  the  settlement  at  Hart¬ 
ford,  Connecticut,  the  General  Court  forbade  the  felling  of  timber  on  the 
commons  without  a  license  from  the  particular  court  having  jurisdiction, 
and  prohibited  the  selling  of  pipestaves  for  exportation  to  foreign  markets 
unless  the  same  were  viewed  and  approved  by  a  committee  to  be  appointed 
by  the  court.  On  September  9,  1641,  the  previous  order  was  modified 
so  as  to  permit  the  felling  of  timber  on  the  commons,  except  within  three 
miles  of  the  mouth  of  the  Matabezeke  River,  provided  the  timber  was 
felled  between  the  end  of  September  and  the  beginning  of  April,  worked 
up  within  one  month  after  felling,  and  transported  out  of  the  colony  only 
in  exchange  for  necessary  provisions  brought  in.  These  requirements 
were  reenacted  in  the  Code  of  Laws  promulgated  in  1650. 

UNITED  CONNECTICUT  UNDER  THE  CHARTER  OF  1662 

A  Court  of  Election  held  at  Hartford,  Connecticut,  on  May  12,  1687, 
forbade  the  transportation  of  timber  out  of  any  township  of  the  colony 
without  the  consent  of  the  town,  under  penalty  of  the  forfeiture  of  the 
timber,  and  decreed  that  the  master  of  any  vessel  who  should  receive  on 
board  any  timber  without  the  required  license  should  forfeit  forty  shil¬ 
lings  for  every  breach  of  the  order.  This  order  was  not  to  apply  to  saw¬ 
mills  erected  w^ith  the  consent  of  the  General  Court.  The  same  order 
provided  a  forfeit  of  five  shillings  for  every  tree  that  should  be  cut  on  the 
common  by  a  tanner  for  the  bark,  without  license  first  obtained  from  the 
town.  On  October  12,  1699,  the  General  Assembly  at  Hartford  enacted 
a  law  similar  in  its  prohibitions  and  penalties  to  the  order  of  May  12, 
1687,  hut  requiring  that  a  license  for  exportation  must  be  “in  writing 
under  the  hands  of  the  major  part  of  the  selectmen  of  the  town.” 

At  a  general  assembly  begun  at  Hartford  on  May  8,  1718,  it  was  enacted 
that  any  one  who  should  cut  any  tree  “  on  the  land  which  appears  to  be  the 
property  of  any  other  person  or  persons,  and  hath  been  formerly  bounded 
out,  and  the  lines  between  comer  and  corner  marked  out  or  renew^ed  within 
four  years  next  before  the  felling  of  such  tree,  without  leave  first  obtained 
from  such  owner  or  owners,  under  his  or  their  hands,”  should  pay  to  the 
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owner  “for  each  tree  or  stadle  under  one  foot  over  at  the  stub,  five  shil¬ 
lings;  for  each  tree  which  is  one  foot  and  under  two  foot,  ten  shillings;  and 
for  each  tree  two  foot  over  or  more  at  stub,  twenty  shillings,  over  and  above 
the  value  of  the  trees  so  felled.”  Agreements  of  towns  were  specifically 
saved  from  the  prohibition  of  the  act. 

In  October,  1726,  the  Assembly  forbade  any  person,  after  December  31, 
1726,  to  “  cut,  fell,  destroy  or  carry  away,  any  tree  or  trees,  timber  or  un¬ 
derwood  whatsoever,  standing,  lying  or  growing  on  the  land  of  any  other 
person  or  persons,  or  off  or  from  any  sequestered  land  for  towm  commons, 
or  any  common  or  undivided  lands  in  any  town,  without  leave  or  license 

of  the  owner  or  owners  of  such  lands, . ”  on 

pain  of  a  forfeit  to  the  party  injured  of  “  twenty  shillings  for  every  tree  of 
one  foot  over,  and  for  all  trees  of  greater  dimensions  tliree  times  the  value 
thereof  besides  twenty  shillings  as  aforesaid,  and  ten  shillings  for  every 
tree  or  pole  under  the  dimensions  of  one  foot  diameter.”  The  inhabi¬ 
tants  of  the  respective  towns  were  entitled  to  the  penalties  if  the  tim¬ 
ber  was  cut  from  lands  sequestered  for  town  commons,  and  the  propri¬ 
etors  of  the  lands  were  entitled  to  those  derived  from  cutting  on  “  common 
and  undivided  lands.”  If  the  plaintiff  merely  made  it  appear  to  the 
Court  highly  probable  that  the  defendant  had  committed  the  offense, 
the  plaintiff  should  have  judgment  unless  the  defendant  acquitted  him¬ 
self  under  oath;  in  the  latter  case,  the  defendant  should  have  judgment  for 
double  costs.  The  proprietors  of  undivided  lands  and  the  inhabitants  of 
towns  holding  sequestered  commons  could  dispose  of  their  timber  as  they 
saw  fit,  but  only  reasonable  restrictions  could  be  imposed  as  to  the  getting 
of  firewood  or  fencing  stuff  for  personal  use  by  any  inhabitant  from  a  town 
common.  Under  the  act  an  offender  was  liable  for  only  the  just  value  of 
the  timber  if  he  proved  that  he  believed  he  was  entitled  to  it  at  the  time 
of  cutting  or  taking.  The  act  was  limited  to  substantially  two  years.  An 
act  to  explain  a  special  exception  in  this  act  was  passed  in  October,  i734- 
The  Acts  and  Laws  published  at  New  London  in  1750  reduced  the  pen¬ 
alties  to  five  shillings  for  trees  under  one  foot,  ten  shillings  for  those  of  one 
foot,  and  treble  their  value  plus  ten  shillings  for  those  of  larger  diameter. 

IN  RHODE  ISLAND 
THE  PROVIDENCE  PLANTATIONS 

An  order  of  February  28, 1638,  in  the  Providence  Plantations,  which  had 
been  founded  in  1636,  required  that  two  men  should  view  the  timber  on  the 
common  and  determine  what  was  best  suited  for  the  use  of  each  person. 
This  order  provided  for  a  forfeiture  to  the  town  of  timber  that  any  one  should 
permit  to  lie  on  the  ground  for  more  than  one  year  after  felling.  Orders 
of  November  27,  1650,  and  December  ii,  1666,  imposed  fines  for  the 
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taking  of  timber  from  the  eommons  without  the  eonsent-of  the  town,  and 
one  of  1651  forbade  the  eutting  of  timber  on  the  eommon  purposely  for 
goats. 

THE  NEWPORT  SETTLEMENT 

A  eourt  held  at  Newport,  Rhode  Island,  in  1639,  expressly  forbade  two 
parties  who  were  engaged  in  sawing  lumber  from  exporting  any  timber 
from  the  town  of  Newport  without  license  from  the  authorities. 

THE  PORTSMOUTH  SETTLEMENT 

In  1640,  at  a  public  meeting  at  Portsmouth,  liberty  was  granted  for 
the  exportation  of  a  shipload  of  pipestaves,  clapboards,  and  other  articles, 
under  the  direction  of  the  town. 

THE  UNITED  SETTLEMENTS  IN  RHODE  ISLAND 

An  order  of  May,  1647,  applicable  to  the  settlements  of  Providence, 
Newport,  Portsmouth,  and  Warwick,  imposed  treble  damages  and  costs, 
or  servitude  in  the  house  of  correction,  for  the  offense  of  trespassing  on 
timber. 

On  February  6,  1710,  the  authorities  of  the  Rhode  Island  and  Providence 
Plantations  forbade  the  cutting  down  or  carrying  away  of  cedar,  pine,  or 
other  timber  from  the  commons  without  a  proper  grant  from  the  propri¬ 
etors  of  the  Plantations,  and  in  1714  a  fine  of  five  shillings  was  imposed  for 
every  tree  or  pole  cut  from  the  land  of  another  without  the  owner’s  per¬ 
mission. 

An  act  directed  against  persons  who  cut  timber  from  the  lands  of  others 
without  leave,  was  passed  at  a  session  of  the  General  Assembly  of  Rhode 
Island  and  Providence  Plantations  beginning  on  February  14,  1743.  This 
act  imposed  a  fine  of  twenty  shillings  plus  treble  its  value  for  every  tree 
one  foot  or  over,  ten  shillings  for  every  tree  under  one  foot,  and  for  other 
wood  or  underwood  treble  its  value.  The  second  section  of  the  act  placed 
the  burden  of  proof  on  the  defendant  after  the  plaintiff  had  taken  oath 
that  the  trees  were  cut  or  destroyed  as  mentioned  in  the  writ  by  number, 
and  that  he  suspected  the  defendant  and  the  circumstances  supported 
this  view.  However,  if  the  defendant  acquitted  himself  the  plaintiff  was 
to  pay  double  costs. 

IN  NEW  YORK 

In  New  York  an  act  of  May  16,  1699,  aimed  to  prevent  timber  tres¬ 
pass  on  the  commons  and  on  private  property.  This  act  fixed  penalties 
for  the  unlawful  cutting  of  timber,  of  twenty  shillings  for  every  tree  one 
foot  or  over  in  diameter,  six  shillings  for  every  tree  or  pole  under  that 
size,  “  and  for  other  wood  or  underwood  the  value  thereof,”  to  the  party 
injured.  The  act  provided  further  that  if  an  offender  were  convicted  a 
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second,  time  he  should,  in  addition  to  the  above  forfeitures  and  damage 
to  the  party  injured,  forfeit  to  the  town  in  which  the  offense  was  committed 
the  sum  of  forty  shillings,  or  suffer  one  month  imprisonment.  The  city 
and  county  of  Albany  and  the  county  of  Ulster  were  exempted  from  the 
provisions  of  this  act,  but  an  act  of  December  24,  1759,  extended  the 
limitations  of  the  former  act  to  Ulster  County. 

The  first  legislative  recognition  in  America  of  the  principle  of  timber 
conservation  through  the  imposition  of  a  diameter  limit  for  cutting,  except 
the  acts  that  were  enforced  by  the  requirements  of  the  parliamentary  act 
directed  at  the  maintenance  of  a  supply  of  mast  timber,  was  by  an  act 
passed  at  Albany  on  March  24,  1772.  This  act  forbade  any  person  or 
persons  whatsoever,  either  by  themselves,  their  servants,  or  their  slaves, 
to  bring  into  the  city  of  Albany  or  into  a  specified  part  of  the  Manor  of 

Rensselaerwyck,  “any  Wood  to  be  used  as  firewood, . either 

for  sale  or  otherwise,  under  the  Diameter  of  six  Inches  if  such  Wood  be 
of  the  Pine  kind,  and  four  Inches  Diameter  if  of  any  other  kind  of  Wood 
at  the  Stump  end  on  Penalty  of  forfeiting  and  paying  the  Sum  of  Six 
Shillings  for  every  Load  of  Wood  which  shall  contain  more  than  six  Sticks 
or  Pieces  of  Wood  under  the  size  aforesaid,”  the  penalties  to  be  used  for 
public  purposes  of  the  city  and  county  of  Albany. 

IN  NEW  JERSEY 

On  June  23,  1666,  at  Elizabeth  Town,  in  the  newly  established  pro¬ 
prietary  of  New  Jersey,  it  was  decreed  by  Governor  Philip  Carteret  and 
his  Council  that  no  one  should  cut  any  timber  trees  useful  for  building, 
fences,  or  the  making  of  pipestaves,  on  any  lands  not  their  own,  nor  within 
three  miles  of  any  home  lot  belonging  to  the  town,  without  license  from 
the  Governor  or  the  owners  of  the  land,  under  penalty  of  forfeiting  five 
pounds  sterling  for  every  tree  so  felled. 

A  General  Assembly  at  Elizabethtown  on  October  21,  1678,  imposed  a 
penalty  of  five  pounds  for  every  tree  cut  from  unpatented  lands,  one-third 
of  the  fine  to  go  to  the  informer  and  two-thirds  to  the  public  treasury. 

At  the  first  session  of  the  General  Assembly  for  West  Jersey,  convened 
on  November  9,  1681,  it  was  enacted  that  no  one  should  fell  or  carry  away 
timber  from  any  land  surveyed  within  the  province,  without  leave  of  the 
owner,  under  pain  of  treble  damages. 

At  a  council  held  at  Elizabethtown  in  East  Jersey  on  December  i,  1683,  a 
resolution  was  adopted  reciting  that  much  timber  trespass  and  waste  was 
being  committed,  and  authorizing  the  Governor  to  issue  a  proclamation 
and  enforce  the  law  against  timber  trespass. 

A  council  held  at  Burlington,  New  Jersey,  in  February,  1710,  considered 
a  bill  entitled  “An  Act  for  preventing  the  Waste  of  Timber  and  Pine 
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Trees,  Poles  and  Pine  Knots  within  this  province  of  New  Jersey.”  This 
bill  did  not  become  a  law,  but  a  similar  one  including  cedar  trees  became 
a  law  on  March  ii,  1714.  This  act  recited  that  there  had  been  great 
waste  through  the  cutting  and  carrying  away  of  timber,  the  boring  of  trees, 
and  the  extracting  of  turpentine,  both  on  the  lands  of  the  proprietors 
and  of  others,  and  expressed  the  belief  that  the  exportation  of  pipe  and 
hogshead  staves  to  neighboring  provinces  would  both  destroy  the  timber 
and  discourage  trade.  The  act  accordingly  imposed  penalties  of  twenty 
shillings  for  each  tree  cut,  bored,  or  boxed  on  the  land  of  another,  and 
ten  shillings  for  every  pine  or  cedar  pole  cut.  Cutting  on  the  commons 
was  excepted  from  the  penalties. 

The  penalties  of  the  act  of  March  ii,  1714,  did  not  prove  sufficient  to 
prevent  timber  trespass,  and  in  1759  it  was  enacted  that  any  person  who 
should  cut,  box,  bore,  or  destroy  any  tree,  sapling,  or  pole,  on  lands  to 
which  he  did  not  have  right  or  title,  should  forfeit  twenty  shillings  in  ad¬ 
dition  to  the  penalties  inflicted  by  the  act  of  17 13-14.  The  operation  of 
this  additional  penalty  was  limited  to  five  years.  There  appear  to  have 
been  other  temporary  acts  imposing  additional  penalties,  and  on  De¬ 
cember  21,  1771,  not  only  was  the  additional  penalty  of  twenty  shillings 
imposed,  but  the  time  within  which  prosecution  might  be  brought  was  ex¬ 
tended  from  the  six  months  named  in  the  act  of  1713— 14  to  eighteen 
months.  The  act  of  1771  was  limited  to  seven  years. 

On  March  18,  1780,  the  Council  and  General  Assembly  of  the  newly 
organized  State  of  New  Jersey  passed  an  act  which  recited  that  the  act 
of  1 7 13-14  and  the  acts  supplementary  thereto  had  by  experience  been 
found  beneficial  to  the  interests  of  the  State,  but  that  the  penalties  therein 
had  of  late  proved  insufficient ;  and,  since  the  supplementary  acts  had  ex¬ 
pired  by  limitation,  it  was  enacted  that  for  each  tree,  sapling,  or  pole 
cut,  felled,  worked  up,  carried  away,  boxed,  bored,  or  destroyed  on  any  land 
within  the  State,  without  permission,  by  any  person  who  had  no  right 
or  title  thereto,  a  penalty  of  fifty  pounds  should  be  paid.  Section  2 
provided  that  judgment  and  execution  should  be  given  even  though  the 
defendant  claimed  the  land,  unless  he  gave  bond  in  the  sum  of  one  thousand 
pounds  for  appearance  in  an  action  of  trespass.  Eighteen  months  were 
allowed  for  the  bringing  of  actions,  and  the  act  of  March  ii,  1714,  was 
repealed.  This  later  act  appears  to  have  overshot  the  mark  in  the 
matter  of  penalty  and  bond,  for  on  June  13,  1783,  an  act  was  passed  which 
fixed  the  penalty  for  the  same  offenses  as  those  mentioned  in  the  act  of 
1780  at  three  pounds  for  each  tree,  sapling,  or  pole,  allowed  eighteen  months 
for  prosecution,  and  fixed  the  bond  in  cases  in  which  the  defendant  claimed 
the  land  at  double  the  amount  of  the  claim.  Section  2  made  subject  to 
the  penalty  of  the  act  any  one  who  should  saw  a  log  which  he  knew  to 
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have  been  stolen.  The  cutting  of  trees  for  the  repair  of  a  highway  was 
specially  excepted  from  the  prohibition  of  the  act,  and  the  act  of  1713-14 
was  again  repealed. 

IN  PENNSYLVANIA 

Prior  to  establishing  a  colony  in  the  vast  proprietary  domain  that  had 
received  the  name  Penn's  Woods  because  of  the  magnificent  forests  which 
were  known  to  lie  within  it,  William  Penn  published  in  England  a  funda¬ 
mental  document,  of  which  section  ii  declared  that  all  deeds  should  in¬ 
clude  all  woods  and  underwoods,  and  section  18  provided  that  care  must 
be  taken  to  leave  one  acre  of  trees  for  every  five  acres  cleared,  and  especially 
to  preserve  oak  and  mulberry  for  silk  and  shipping. 

In  the  first  Assembly,  on  March  30,  1683,  a  resolution  forbidding  any 
one  to  fell  the  trees  of  another  person  was  adopted,  and  at  a  session  begun 
at  Newcastle  on  October  14,  1700,  a  forfeit  of  five  pounds  to  the  owner  was 
prescribed  for  the  cutting  of  a  black  walnut  tree,  one  of  fifty  shillings  for 
any  other  timber  tree,  and  double  its  value  for  firewood  or  undenvood. 
On  March  17,  1780,  trespassers  on  timber  were  made  liable  to  fine  and 
imprisonment  in  addition  to  the  payment  of  treble  damages  to  the  owner 
of  the  land,  whether  the  owner  was  a  private  party  or  the  commonwealth. 

IN  DELAWARE 

In  Delaware  an  act  of  1741  declared  that  any  one  cutting  down  any 
“timber  tree  or  trees”  on  the  lands  of  another  should  pay  the  injured 
party  fifty  shillings  and  costs.  For  failure  to  pay  this  penalty  the  offender 
could  be  required  to  make  satisfaction  by  servitude  for  a  period  not  ex¬ 
ceeding  four  years.  A  timber  tree  was  defined  as  a  tree  one  foot  or  over 
in  diameter  two  feet  from  the  ground.  The  cutting  of  “  firewood  or  under¬ 
wood”  must  be  satisfied  by  treble  damages  and  costs,  or  by  servitude. 
This  act  repealed  one  previously  in  force.  It  will  be  remembered  that 
Delaware  had  been  governed  by  the  laws  of  Pennsylvania  prior  to  1702, 
and  that  those  laws  were  effective  in  Delaware  until  they  were  repealed. 

IN  MARYLAND 

A  Maryland  act  of  June  2,  1692,  granting  certain  free  use  of  timber  to 
any  one  who  should  build  a  mill,  excepted  timber  fit  to  “split  or  cleave 
into  clapboards.”  An  act  of  September  21,  1704,  declared  that  grantees 
of  land  lying  within  the  land  of  the  Indians  should  have  an  action  of  tres¬ 
pass  against  any  one  who  should  cut  timber  therefrom  under  pretence  of 
having  bought  it  from  the  Indians.  An  act  of  1724,  authorizing  the  free 
use  of  timber  for  repair  of  highways,  excepted  trees  fit  for  clapboards  or 
coopers’  timber. 


REGULATION  OF  THE  LUMBER  AND  TIMBER  INDUSTRY 

The  extent  to  which  the  authorities  exercised  control  over  manufac¬ 
ture  and  trade  in  lumber  in  the  colonial  period  presents  a  striking  contrast 
to  the  laissez  faire  policy  of  the  nineteenth  century. 

STATUTORY  PRICES  FOR  LUMBER  AND  TIMBER  PRODUCTS 

On  September  27,  1631,  the  Court  of  Assistants  at  Boston  ordered  that 
sawyers  should  not  take  over  twelve  pence  a  score  for  sawing  boards  if  the 
wood  were  felled  and  squared  for  them,  and  not  over  seven  shillings  per 
hundred  if  they  felled  and  squared  the  timber  themselves. 

At  Newport,  Rhode  Island,  in  1639,  Ralph  Earle  and  his  copartner,  Mr. 
Willbore,  were  required  to  furnish  the  town  with  sawed  boards  at  eight 
shillings  per  hundred  and  with  half-inch  boards  at  seven  shillings  per 
hundred,  delivered  by  the  pit  at  the  waterside;  and  with  clapboards  at 
twelve  pence  a  foot. 

On  June  7,  1641,  the  General  Court  at  Hartford,  Connecticut,  ordered 
that  sawyers  should  not  take  over  four  shillings  and  two  pence  for  slit 
work  on  three-inch  planks,  or  over  three  shillings  and  six  pence  for 
boards  by  the  hundred;  and  that  boards  should  be  sold  for  not  over  five 
shillings  and  six  pence  per  hundred. 

In  1669  the  Court  of  Plymouth  declared  that  no  boards  should  be 
brought  into  the  colony  or  sold  at  a  price  above  forty-five  shillings  per 
thousand  at  the  waterside  where  sawed,  under  a  fine  of  ten  shillings 
per  thousand. 


REGULATION  OF  THE  SALE  OF  FIREWOOD 

The  standard  cord  of  firewood  —  8  feet  long,  4  feet  broad,  and  4  feet 
high  —  was  established  by  law  in  the  Massachusetts  Bay  Colony  in  1647, 
in  New  York  in  1684,  in  Rhode  Island  in  1698,  in  South  Carolina  in  1738, 
in  Delaware  in  1741,  in  Georgia  in  1766,  and  in  North  Carolina  in  1784; 
and  provision  for  official  wood-corders  was  made  in  Massachusetts  in 
1655,  in  Rhode  Island  in  1698,  and  in  New  Hampshire  in  1714.  There 
was  subsequent  legislation  on  the  same  subject  in  practically  all  of  these 
colonies. 

INSPECTION  OF  TIMBER  PRODUCTS,  AND  EXPORT  DUTIES  THEREON 

IN  MASSACHUSETTS 

THE  MASSACHUSETTS  BAY  COLONY 

An  order  of  1641  prescribed  the  length  and  quality  of  pipestaves  that 
were  to  be  offered  for  exportation  from  the  Massachusetts  Bay  Colony. 
This  order  did  not  prove  sufficient,  and  on  November  4,  1646,  the  General 
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Court,  after  reciting  the  evils  to  foreign  trade  which  would  result  from  the 
exportation  of  pipestaves  of  poor  quality,  especially  on  account  of  worm- 
holes,  ordered  that  the  selectmen  of  Boston,  Charlestown,  and  all  other 
towns  from  which  pipestaves  were  shipped,  should  from  time  to  time, 
as  should  be  necessary,  choose  viewers  who  should  be  sworn  to  faithfully 
inspect  all  pipestaves  intended  for  exportation  to  Spain  or  Portugal,  or  to 
the  dominions  of  either  nation.  All  material  that  did  not,  in  the  opinion 
of  the  viewers,  conform  to  the  standards  required  by  the  trade,  was  to 
be  forfeited.  Any  master  or  officer  of  a  ship  who  should  receive  material 
in  evasion  of  the  order  was  liable  to  a  forfeit  of  five  pounds  sterling  for 
every  thousand  staves  so  received.  A  supplementary  act  of  May  19, 
1669,  specified  more  particularly  the  sizes  and  qualities  required  for  white 
oak  and  red  oak  staves. 

On  June  2,  1653,  the  General  Court  granted  a  request  of  Boston  and 
Charlestown  that  selectmen  in  those  towns  be  permitted  to  appoint 
persons  to  measure  lumber,  and  an  act  of  May  23,  1655,  authorized  the 
selectmen  of  Boston,  Charlestown,  Salem,  and  such  other  towns  as 
should  think  fit,  to  appoint  persons  who  should  be  sworn  to  faithfully 
and  uprightly  measure  wood  and  boards,  and  no  one  was  to  be  required 
to  receive  such  articles  until  measured  by  these  officials. 

THE  PROVINCE  OF  MASSACHUSETTS  BAY 

A  Massachusetts  act  of  June  18,  1695,  provided  that  any  purchaser  of 
shingles  might  apply  to  a  justice  of  the  peace,  who  should  thereupon 
appoint  some  able  house  carpenter,  who  should  under  oath  view  the 
shingles  and  seize,  for  the  benefit  of  the  poor  of  the  town,  bundles  con¬ 
taining  shingles  that  did  not  conform  to  the  standard  sizes  of  15  or  18 
inches  long,  3  J  inches  wide,  and  J  inch  thick,  or  that  were  not  well  shaved. 
An  act  of  June  21,  1710,  provided  for  the  annual  election,  in  every 
town  of  the  province  where  boards,  plank,  timber,  or  slit  work  were 
imported  or  exported,  of  two  or  more  surveyors,  who  were  to  receive 
fees  for  inspecting  timber  products.  Cull  material  was  to  be  burned 
or  forfeited  for  the  poor. 

On  June  23,  1727,  the  General  Court  said  there  had  been  abuses  of  the 
former  acts,  provided  in  greater  detail  for  inspection,  and  required  that 
the  brand  of  the  town  where  they  were  inspected  should  be  placed  on 
every  bundle  of  shingles  or  clapboards.  No  shingle  was  to  be  under 
3  inches  wide,  and  the  average  was  to  be  4^  inches.  The  shingles  were 
to  be  either  15  or  18  inches  long,  “as  sold  for,”  |  inch  thick  at  the  butt, 
and  well  shaved  so  as  to  be  free  from  winding.  Clapboards  exposed  for 
sale  must  be  of  sound  timber,  f  of  an  inch  thick,  5  inches  wide,  4  feet 
6  inches  long,  straight,  and  well  shaved.  The  surveyors  were  to  be  ap- 
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pointed  annually  by  the  justices  of  the  peace  and  were  subject  to  a  fine 
for  refusal  to  serve.  The  act  was  to  be  effective  for  a  period  of  four 
years,  beginning  January  i,  1728,  but  an  act  passed  on  January  4,  1738, 
was  substantially  the  same  as  that  of  June  23,  1727}  and  another  of  the 
same  day  regulated  the  quality  and  sizes  of  pipe,  barrel,  and  hogshead 
staves.  Both  the  latter  acts  were  limited  to  five  years. 

An  act  of  March  22,  1743,  which  declared  the  act  of  June  21,  1710, 
deficient  in  that  it  did  not  provide  for  the  measurement  of  lumber  at  the 
place  where  it  was  received  but  only  at  the  place  whence  it  was  shipped, 
made  provisiop.  for  the  election  at  annual  town  meetings  of  a  surveyor 
in  every  town  where  lumber  was  rafted  off  or  bought.  This  law  con¬ 
tained  detailed  directions  and  specifications  for  the  inspection  of  shingles, 
hoops,  staves,  lumber,  and  the  like.  It  was  limited  to  expire  on  June  10, 

i747»  hut  was  followed  by  other  acts  which  revived  and  supplemented 
its  provisions. 

UNDER  THE  CONFEDERATION 

The  successful  close  of  the  Revolution  gave  new  life  to  trade,  and 
by  an  act  of  July  1 1 ,  1783,  Massachusetts  attempted  to  insure  the  building 
of  a  substantial  commerce  in  timber  products  with  the  outside  world. 
This  required  the  election  of  surveyors  in  every  town  at  the  annual  meet¬ 
ings,  prescribed  specifications  for  various  timber  products,  provided  for 
fees  to  surveyors  and  for  certificates  of  inspection,  imposed  penalties 
for  evasion,  and  repealed  all  former  inspection  acts.  A  supplemental 
act  of  March  16,  1784,  extended  the  restrictions  of  the  act  of  July  ii, 
1783,  to  all  ports  not  within  the  Stateof  Massachusetts, imposed  additional 
penalties  on  the  master  or  owner  of  any  vessel  who  should  attempt  to  evade 
the  law,  and  declared  that  fully  seasoned  boards  ^  inch  thick  should  be 
considered  merchantable.  This  was  during  the  period  of  rivalry  and 
retaliation  between  the  confederated  States  as  to  trade,  and  it  is  probable 
that  the  purposes  of  the  act  of  July  ii,  1783,  had  been  evaded  by  the  ex¬ 
portation  of  timber  products  to  foreign  countries  through  the  ports  of  other 
States. 

IN  NEW  HAMPSHIRE 

On  October  4,  1683,  it  was  ordered  in  New  Hampshire  that  thence¬ 
forth  no  pine  boards  should  be  accounted  merchantable  or  dehvered  in 
payment  unless  they  were  a  full  inch  in  thickness  and  square-edged; 
and  that  if  any  boards  were  exported  which  did  not  comply  with  these 
requirements,  such  allowance  should  be  made  to  the  buyer  or  receiver  as 
should  be  adjudged  reasonable  by  a  sworn  surveyor  appointed  for  that 
purpose.  The  preamble  to  this  enactment  indicates  that  it  was  directed 
largely  toward  the  maintenance  of  a  lumber  trade  with  the  West  Indies, 
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from  which  place  complaint  had  come  as  to  the  thinness  and  wany  edges 
of  New  Hampshire  lumber.  An  order  of  Oetober  22,  1683,  forbidding 
vessels  of  over  one  hundred  tons  burden  of  the  Massachusetts  or  Plym¬ 
outh  Colonies  from  loading  any  boards  or  timber  at  New  Hampshire 
ports,  except  under  licensa  from  the  New  Hampshire  Governor,  aimed 
to  proteet  home  shipping. 

On  August  10,  1687,  standard  specifications  for  staves  and  boards  were 
fixed  and  provision  was  made  for  offieial  eullers;  and  in  1704  it  was  enacted 
that  any  one  purchasing  lumber  should  have  the  right  to  measure  it  in 
the  presenee  of  a  seleetman,  constable,  or  other  officer,  and  ^uch  as  did  not 
conform  to  its  marks  was  to  be  forfeited.  On  June  21,  1785,  a  very 
complete  lumber  inspeetion  act  was  passed.  This  act,  which  was  un¬ 
limited  as  to  duration,  eovered  boards,  shingles,  elapboards,  hoops,  staves, 
heading,  and  shooks,  and  repealed  all  previous  aets. 

IN  CONNECTICUT 

THE  SETTLEMENTS  ON  THE  CONNECTICUT  RIVER 

An  order  of  September  10,  1640,  passed  by  the  General  Court  at  Hart¬ 
ford,  Connecticut,  forbade  the  exportation  of  pipestaves  to  foreign  markets 
unless  they  were  first  viewed  by  a  committee  appointed  by  the  Court 
and  approved  both  as  to  quality  of  timber  and  as  to  size;  and  an  order  of 
September  9,  1641,  restricting  the  felling  and  exportation  of  timber,  fixed 
a  standard  size  for  pipestaves  and  provided  for  inspection. 

UNITED  CONNECTICUT  UNDER  THE  CHARTER  OF  1662 

A  Connecticut  act  of  August  lo,  1667,  provided  for  inspection  of  timber 
produets  in  every  seaport  town  by  sworn  officials  who  were  empowered 
“  to  cast  by  all  such  staves  as  they  judge  not  to  be  merchantable  either 
in  respect  of  wormholes  or  want  of  assize.’,’  All  pine,  spruee,  or  cedar 
boards  offered  for  exportation  must  be  either  one  full  ineh  or  one-half 
ineh  thick. 

An  act  of  May  13,  1714,  which  declared  one  of  its  objects  to  be  the 
prevention  of  the  destruetion  of  timber,  but  which  in  reality  appears  to 
have  aimed  ehiefly  at  a  diserimination  in  favor  of  British  and  Connecticut 
shipping  interests  employed  in  transporting  goods  to  the  West  India 
Islands,  imposed  a  duty  on  all  pipe,  barrel,  and  hogshead  staves  shipped 
from  Connecticut  to  Massachusetts  Bay,  New  York,  the  New  Jerseys, 
Rhode  Island,  or  New  Hampshire.  On  May  12,  1715,  a  duty  was  laid 
on  ship  timber,  plank,  and  boards  exported  to  any  of  the  colonies  named 
in  the  act  of  May  13,  1714.  The  main  object  of  this  law  appears  to  have 
been  encouragement  to  Conneeticut  shipbuilding.  A  similar  act  passed 


Forest  Legislation  in  America  Prior  to  March  4,  1789  385 

in  May,  1747,  levied  export  duties  on  staves,  heading,  ship  timber,  plank, 
boards,  and  bark  destined  to  any  of  the  colonies  named  in  the  act  of  1714 
except  the  New  Jerseys.  This  act  appears  to  have  remained  in  force 
until  1786,  when  its  provisions  were  included  in  the  revised  laws  pub¬ 
lished  in  that  year.  The  revised  laws  of  1786  also  contained  full  pro¬ 
visions  for  the  inspection  of  timber  products  offered  for  export. 

in  RHODE  ISLAND 

A  Rhode  Island  act  of  1731  provided  that  in  each  town  where  boards, 
planks,  shingles,  clapboards,  and  slit  work  were  usually  imported  or 
exported,  there  should  be  two  or  more  surveyors  elected  annually  at 
town  meetings.  The  surveyors  were  required  to  give  due  consideration 
to  drying  and  shrinking,  and  to  make  reasonable  allowance  for  rots, 
splits,  and  wains.  The  sizes  of  shingles  and  the  fees  to  be  allowed  were 
specified. 

IN  NEW  YORK 

No  legislative  control  of  timber  inspection  was  exercised  in  New  York 
until  March  i,  1788.  Under  the  law  then  enacted,  the  Governor  and 
Council  were  to  appoint  an  inspector  for  the  city  and  county  of  New 
York,  who  was  to  appoint  deputies  for.  Albany,  Hudson,  Kinderhook, 
and  other  places  where  necessary.  Sizes  and  quality  v/ere  fixed  for  boards 
and  shingles,  and  the  inspector  was  required  to  mark  his  initials  or  his 
full  surname,  and  the  quantity,  on  each  piece  or  bundle  inspected.  The 
inspection  of  staves  was  provided  for  in  an  act  of  March  7,  1788. 

IN  NEW  jersey 

A  New  Jersey  law  of  October  2,  1694,  required  that  before  any  timber, 
planks,  boards,  oak  bolts,  staves,  heading,  hoops,  or  hop  poles  were  loaded 
in  any  port  of  that  province,  the  master  of  the  vessel  must  have  a  permit 
from  the  customhouse  at  Perth-Amboy  and  must  have  given  a  well- 
secured  bond,  in  the  sum  of  one  hundred  pounds  penalty,  guaranteeing 
that  the  goods  would  be  unloaded  only  in  the  Kingdom  of  England,  the 
West  Indies,  or  one  of  the  Summer,  or  Wine,  Islands.  Firewood  and 
cedar  shingles  were  specifically  excepted  from  the  restrictions  of  the 
act.  Chapter  12  of  the  laws  of  the  same  session  required  the  Governor 
to  appoint  an  official  in  every  town  to  enforce  the  act. 

A  timber  trespass  act  of  March  ii,  1714,  imposed  duties  on  pipe  or 
hogshead  staves  shipped  to  any  of  the  British  colonies  on  the  American 
continent,  but  the  duty  on  hogshead  staves  was  removed  on  January  25, 
1717*  An  act  of  December  2,  1743,  imposed  duties  on  all  logs  or  timber 
products,  except  firewood,  exported  from  eastern  New  Jersey  to  any 
of  the  colonies  on  the  American  continent.  The  penalties  for  violation 
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were  very  severe.  The  portion  of  this  act  forVjidding  the  exportation  of 
timber  from  Essex  Coimty  was  repealed  on  February  18,  1748,  but  the 
export  duties  were  retained  until  the  Revolution. 

On  September  26,  1772,  inspection  of  timber  products  of  all  classes  was 
provided  for.  Under  this  act,  which  became  effective  on  January  i,  1773, 
and  was  limited  to  seven  years,  lumber  shipped  to  neighboring  colonies 
was  not  required  to  be  inspected,  nor  was  that  shipped  to  foreign  markets, 
if  neither  the  buyer  nor  the  seller  required  inspection. 

IN  PENNSYLVANIA 

The  first  Assembly  of  Pennsylvania  adopted  on  March  13,  1683,  a 
resolution  in  regard  to  pipestaves,  and  section  5  of  chapter  80  of  the  laws 
of  1700  fixed  specifications  for  barrel  and  hogshead  staves. 

On  April  21,  1759,  the  General  Assembly  of  Pennsylvania  undertook 
to  prevent  the  exportation  of  unmerchantable  staves,  heading,  boards, 
and  timber  by  establishing  specifications  and  providing  for  inspection 
along  substantially  the  same  lines  as  obtained  in  the  New  England 
colonies.  Supplementary  and  amendatory  acts  were  passed  in  1761  and 
in  1767.  The  act  of  1759  as  thus  amended  appears  to  have  remained  the 
law  until  September  29,  1789. 


IN  VIRGINIA 

In  a  letter  of  March  28,  1628,  to  the  King,  the  General  Assembly  of 
Virginia  advised  him  that  pipestaves,  barrel  boards,  and  clapboards 
could  be  procured  in  great  abundance,  but  that  the  freight  was  too  high 
to  make  it  an  object  to  export  them. 

Not  until  more  than  a  century  later  was  the  necessity  of  timber  in¬ 
spection  recognized  by  the  Virginia  Legislature.  In  1752  the  dimiensions 
and  quality  of  staves,  heading,  and  shingles  intended  for  exportation  to 
Madeira  or  the  West  Indies  were  fixed  by  a  law  which  was  limited  in 
operation  to  a  period  of  two  years. 

In  1786  lumber  inspection  was  provided  for  the  counties  of  Norfolk 
and  Princess  Anne  and  the  borough  of  Norfolk;  and  on  December  13, 
1787,  the  provisions  of  the  act  of  1786  were  extended  to  all  counties  and 
corporations  of  the  commonwealth. 

IN  NORTH  CAROLINA 

An  act  of  the  Assembly,  begun  at  Newbern,  North  Carolina,  on  Decem¬ 
ber  5,  1770,  regulated  in  exceptional  detail  the  exportation  of  flaxseed, 
pork,  beef,  rice,  flour,  butter,  tar,  pitch,  turpentine,  staves,  heading, 
shingles,  lumber,  tanned  leather,  and  deerskins.  Inspectors  were  to  be 
appointed  by  justices  of  inferior  courts  in  each  county,  to  be  sworn  and 


Forest  Legislation  in  America  Prior  to  March  4,  1789  387 

to  give  bonds.  Section  27  of  the  act  read:  “Provided,  nevertheless, 
That  no  Staves,  Heading,  Shingles,  Boards,  Plank,  square  Timber,  or 
Deer-Skms  shall  be  inspected,  unless  required”;  and  section  28  provided 
that  if  “dispute  arose  between  seller  and  purchaser  of  any  Boards  Plank 
or  other  Lumber  intended  for  the  English  market,  the  Inspector  shall 
inspect  the  same,  agreeable^  to  the  English  Act  of  Parliament,  if  called 
on  for  this  purpose.”  So  important  was  the  office  considered  that  in¬ 
spectors  were  ineligible  to  membership  in  the  colonial  legislature.  The 
operation  of  this  act  was  limited  to  ten  years.  After  its  expiration,  how¬ 
ever,  the  need  of  such  a  law  was  felt,  and  chapter  26  of  the  laws  of  1784 

made  complete  provision  for  the  inspection  of  timber  products  offered 
for  exportation. 


IN  SOUTH  CAROLINA 

On  March  25,  1738,  the  Provincial  Legislature  passed  a  general  act 
to  prevent  frauds  in  the  selling  of  various  staples,  including  shingles 
and  firewood.  This  was  followed  on  June  17,  1746,  by  a  very  compre- 
ensive  act  on  the  same  subject.  The  latter  act,  which  was  limited  to 
three  years,  was  allowed  to  lapse,  but  on  March  12,  1783,  its  provisions 
were  revived  and  were  continued  without  limitation  as  to  time  of  operation. 
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BRITISH  LEGISLATION  DIRECTED  TOWARD  THE  CONTROL  OF 
FOREST  INDUSTRIES  IN  THE  COLONIES 

Within  two  decades  after  the  founding  of  the  first  permanent  British 
colony  in  North  Amenca,  the  Crown  manifested  an  interest  in  the  pro¬ 
duction  of  naval  stores  in  the  New  World;  and  in  a  letter  dated  March  28 
1628,  the  General  Assembly  at  Jamestown,  Virginia,  advised  the  King 
that,  although  there  were  great  possibilities  for  the  production  of  pitch 

and  tar  m  the  new  country,  the  industry  could  not  be  profitably  undertaken 
at  that  time. 

On  November  15,  1644  the  General  Court  at  Hartford,  Connecticut 
granted  to  two  men  the  privilege  of  making  tar  in  the  colony  under  certain 
restrictions.  On  October  21,  1653,  complaint  was  made  to  the  Court 
I  f®  ^conveniences  which  had  been  suffered  by  some  of  the  inhab- 

because  of  the  burning  of  tar  near  the  town.  In  1663 
John  Griffin  was  granted  two  hundred  acres  of  land  for  making  it  appear 
that  he  was  the  first  to  make  pitch  or  tar  in  Connecticut. 

An  act  of  June,  1661,  in  the  Plymouth  Colony,  fixed  an  export  duty 
o  SIX  pence  per  barrel  on  tar  made  within  the  lands  of  any  township 
and  twe  ye  pence  per  barrel  for  any  tar  gathered  on  the  “Countryes 
omons,  with  a  penalty  of  four  shillings  a  barrel  for  evasion  of  the  act. 
n  order  of  1668  forbidding  the  making  of  tar  in  Plymouth  Colony  was 
repea  e  on  June  6,  1669;  and  one  of  1670  providing  for  the  granting 
of  a  monopoly  for  the  purchase  of  all  tar  made  in  the  colony  during  a 
period  of  two  years,  to  any  one  who  should  agree  to  pay  eight  shillings 
a  barrel  and  twelve  shillings  for  each  half  hogshead,  was  repealed  on 

An  act  of  June  8,  1671,  in  the  Massachusetts  Bay  Colony,  granted 
to  a  company  a  ten-years  monopoly  of  the  right  to  make  for  sale  “  pitch 
rozm,  turpentine,  oyle  of  turpentine  or  masticke  of  the  pine  or  cedar  trees 
this  jurisdiction.  ^  The  company  was  required  to  pay  six  pence  per 
undredyreight  for  pitch  and  rosin  made  from  timber  on  the  commons, 
n  furtherance  of  a  policy  of  increasing  the  production  of  naval  stores 
between  1664  and  1669  the  duties  on  pitch  and  tar  produced  in  Virginia 
and  Maryland  and  imported  into  England  were  remitted 
The  several  charters  and  grants  of  lands  in  the  New  World  issued 
to  companies  and  individuals  by  James  I,  Charles  I,  and  Charles  II 
of  Eng  and,  each  included  a  full  title  to  all  trees  found  growing  thereon 
and  a  thriving  foreign  trade  in  shipbuilding  materials  and  other  timber 
iT  hrl  developed  in  the  Massachusetts  Bay  Colony  (to 
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maritime  enterprise  developed  in  the  British  nation  in  the  decade  beginning 
with  1650.  Viewing  with  jealous  eyes  the  trade  expansion  of  the  Dutch 
Netherlands,  the  English  Parliament,  in  1651,  passed  a  Navigation  Act 
which  permitted  the  importation  and  exportation  of  goods  into  or  from 
England  or  her  colonies  in  English  ships  only,  except  in  ships  of  the  coimtry 
from  which  the  goods  came  or  to  which  they  went.  This  legislation 
probably  contributed  in  part  to  the  building  up  of  a  national  merchant 
marine  which  was  vigorously  supported  by  an  effective  navy.  However, 
merchant  vessels  of  the  Dutch  and  other  nations  continued  to  hold  a 
large  part  of  the  commerce  of  the  English  colonies  in  North  America  with 
the  West  Indies  and  with  the  Continent  of  Europe. 

Accordingly,  in  the  first  year  of  the  Restoration,  Parliament  drew  the 
line  closer  by  enacting  that  from  and  after  December  i,  1660,  no  goods 
should  be  imported  into  or  exported  from  any  of  the  British  colonies  in 
America  except  in  vessels  which  belonged  to  Great  Britain  or  to  the  said 
British  colonies  and  of  which  the  master  and  at  least  three-fourths  of  the 
mariners  were  English.  Three  years  later  a  supplementary  act  required 
that  after  March  20,  1664,  all  goods  destined  for  the  English  colonies 
in  America  must  be  laden  and  shipped  in  England,  Wales,  or  Berwick 
upon  Tweed,  and  in  English  vessels.  This  was  followed  by  other  restrictive 
acts,  such  as  that  which  required  the  governors  of  colonies  to  report  each 
year  the  number  of  ships  laden  out  of  the  territory  under  their  jurisdiction, 
and  that  of  1672  requiring  that  goods  imported  into  England  in  colonial 
vessels  must  pay  duty  and  that  ships  loading  in  any  of  His  Majesty’s 
plantations  after  September  i,  1673,  must  give  bond  to  bring  the  cargo 
to  England,  Wales,  or  the  town  of  Berwick  upon  Tweed. 

With  the  expansion  of  the  navy  and  the  merchant  marine  of  Great 
Britain  during  the  Commonwealth  and  the  early  years  of  the  Restoration, 
came  a  demand  for  shipbuilding  materials  which  the  European  sources 
of  supply  could  meet  only  at  an  increased  price.  Furthermore,  a  reliance 
on  foreign  sources  for  the  commodities  most  essential  to  naval  supremacy 
was  a  direct  invitation  to  disaster.  The  accession  of  William  of  Orange 
to  the  British  throne  in  1688,  after  the  depressive  reigns  of  Charles  II  and 
James  II,  marked  the  rise  of  a  new  national  hope  and  ambition  in  England. 
In  1684,  by  direction  of  James  II,  the  charter  of  the  Massachusetts  Bay 
Colony  had  been  vacated  on  a  writ  of  quo  warranto. 

On  October  7,  1691,  William  and  Mary  consolidated  into  a  single  royal 
province  “the  territories  and  colonies  commonly  called  or  known  by 
the  names  of  the  Colony  of  the  Massachusetts  Bay  and  Colony  of  New 
Plymouth,  the  province  of  Maine,  the  territory  called  Acadia  or  Nova 
Scotia,  and  all  that  tract  of  land  lying  between  the  said  tendtories  of 
Nova  Scotia  and  the  said  province  of  Maine,’’  and  issued  a  new  charter 
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for  the  combined  colonies  under  the  title  The  Province  of  Massachusetts 
Bay  in  New  England. 

Although  the  charter  of  1691  granted  to  the  new  province  much  of 
the  freedom  enjoyed  by  the  Massachusetts  Bay  Colony  under  the  char¬ 
ter  of  1629,  it  contained  one  important  reservation.  This  reservation 
clause  declared  that  for  the  better  providing  and  furnishing  of  masts  for 
the  royal  navy,  the  grantors  reserved  to  themselves,  their  heirs,  and 
successors,  all  trees  of  the  diameter  of  twenty-four  inches  and  upward 
twelve  inches  from  the  ground,  growing  on  any  land  within  the  province 
not  theretofore  granted  to  a  private  person.  The  reservation  further 
forbade  any  one  to  cut  or  destroy  such  trees  without  a  royal  license  first 
obtained,  under  penalty  of  one  hundred  poimds  sterling.  When  one 
reflects  that  this  charter  granted  to  the  inhabitants  of  the  province  four- 
fifths  of  all  gold,  silver,  or  other  minerals  in  the  lands,  one  begins  to 
realize  the  significance  of  this  reservation  of  timber. 

Notwithstanding  the  reservation  of  pine  trees  in  the  charter  of  1691, 
and  the  restrictions  of  the  navigation  acts,  the  cutting  of  pine  and  its 
exportation  continued,  in  response  to  a  strong  demand  for  timber  prod¬ 
ucts  from  foreign  nations  as  well  as  England;  and  when  it  became 
increasingly  difficult  to  obtain  shipbuilding  material  of  first  quality  at  the 
ports  of  New  England,  the  British  Crown  took  active  steps  to  prevent  the 
unnecessary  destruction  of  trees  suitable  for  masts. 

The  pressure  brought  to  bear  on  the  colonies  by  the  Crown  is  shown 
in  the  order  of  the  Governor  and  Council  of  New  Hampshire  in  1683, 
forbidding  vessels  of  Massachusetts,  evading  the  navigation  acts,  from 
loading  at  New  Hampshire  ports;  in  the  New  Jersey  act  of  1694,  requiring 
the  masters  of  vessels  loading  at  ports  of  that  province  to  give  bond 
for  the  transportation  of  their  cargoes  to  England,  the  West  Indies,  or 
the  Summer,  or  Wine,  Islands;  and  in  a  Massachusetts  act  of  1694-95, 
which  declared  that  the  King  had  signified  his  desire  that  a  trial  be  made 
of  producing  naval  stores  in  that  province,  and  forbade  any  one  to  trans¬ 
port  any  pitch,  tar,  rosin,  plank,  or  ship  timber  out  of  the  province  without 
special  license  from  the  Governor  and  Council 

In  1696  King  William  III  created  a  commission  known  as  the  Lords 
of  Trade,  to  whom  was  assigned  the  duty  of  improving  conditions  in  the 
British  plantations  in  America.  This  commission  undertook  to  develop 
the  naval  store  industry  in  the  colonies,  and  Lord  Bellomont,  who  was 
sent  to  America  as  Governor  of  Massachusetts  Bay,  New  York,  and  New 
Hampshire,  exhibited  a  special  interest  in  the  project  from  his  arrival 
in  New  York  on  April  2,  1698,  until  his  death  in  the  same  city  on  March 
S»  1701- 

The  rising  prices  of  naval  stores  in  Europe,  together  with  the  realization 
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of  national  needs  which  came  in  the  conflicts  of  King  William  III  with 
Louis  XIV  of  France  in  the  last  decade  of  the  seventeenth  century,  were 
accentuated  when  war  between  England  and  France  began  again  in 
1702  after  a  peace  of  only  five  years.  This  war,  known  as  the  War  of  the 
Spanish  Succession,  involved  all  of  western  Europe  and  forced  upon 
British  statesmen  a  consideration  of  every  plausible  means  of  increasing 
the  naval  independence  of  the  nation. 

With  a  view  to  establishing  a  permanent  source  of  naval  stores  within 
its  own  dominions,  the  British  Parliament  in  1704  passed  an  act  which 
placed  bounties  on  tar,  pitch,  rosin,  turpentine,  hemp,  masts,  yards, 
and  bowsprits  imported  from  the  American  colonies  into  Great  Britain. 
For  the  preservation  of  trees  fit  for  the  production  of  naval  stores,  this 
act  imposed  a  fine  of  five  pounds  for  the  offense  of  cutting  or  destroying 
a  pitch  pine  tree  or  a  tar  tree,  under  twelve  inches  in  diameter  three 
feet  from  the  ground,  not  within  a  fence  or  an  actual  inclosure,  within 
the  colonies  of  New  Hampshire,  Massachusetts  Bay,  Rhode  Island, 
Connecticut,  New  York,  and  New  Jersey;  and  fixed  a  fine  of  ten  pounds 
for  the  offense  of  wittingly  or  willingly  firing  any  woods  or  forest  in  which 
there  were  trees  prepared  for  the  making  of  pitch  or  tar,  without  first 
giving  notice  to  the  person  who  had  prepared  the  trees  for  the  making  of 
pitch  or  tar,  in  any  of  the  said  colonies.  The  act  became  effective  on 
January  i,  1705,  and  was  limited  to  nine  years. 

In  order  to  insure  a  proper  execution  of  this  act,  John  Bridger,  who 
had  been  engaged  in  the  development  of  the  naval  store  industry  as  a 
government  agent  since  1698,  was  commissioned  Surveyor  General  of 
the  Woods,  and  was  required  to  instruct  the  inhabitants  in  the  making  of 
pitch  and  tar  and  other  products,  and  to  mark  with  the  broad  arrow 
of  the  British  navy  all  trees  that  were  to  be  reserved  for  the  Crown 
and  to  keep  a  register  of  them.  Bridger  encountered  much  opposition 
from  the  colonists,  who  evidently  considered  the  restrictions  imposed  by 
Parliament  to  be  inimical  to  their  own  interests.  The  differences 
between  the  representative  of  the  Crown  and  those  who  desired  to 
exploit  the  forests  for  private  gain  were  especially  pronounced  in  New 
Hampshire,  and  an  act  passed  in  this  royal  province  in  1708  imposed  a 
penalty  of  one  hundred  pounds  for  every  white  pine  or  mast  tree  twenty- 
four  inches  or  upward  in  diameter  twelve  inches  from  the  ground, 
not  private  property,  which  should  be  cut  or  destroyed  without  royal 
license.  The  same  penalty  was  prescribed  for  the  unauthorized  marking 
of  any  tree  with  the  broad  arrow. 

Section  30  of  a  general  fiscal  act  of  1709  declared  that  the  premiums 
allowed  by  the  act  of  1704  for  the  importation  of  naval  stores  from  the 
plantations  in  America  were  defective,  and  authorized  Queen  Anne  to 
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expend  ten  thousand  pounds  for  the  subsistence  and  employment  of  persons 
and  the  purchase  of  materials,  with  a  view  to  effecting  the  purposes  of 
the  earlier  act. 

In  an  act  of  1710  the  British  Parliament  referred  to  the  vast  quantities 
of  masts  and  timber  available  near  the  shore  in  New  England,  New  York, 
and  New  Jersey,  and  declared  that  after  September  24,  17 ii,  no  person 
within  New  England,  New  York,  or  New  Jersey  should  cut  or  destroy 
any  white  pine  tree  fit  for  masts  that  was  twenty-four  inches  or  upward 
in  diameter  twelve  inches  from  the  ground,  and  was  not  private  property, 
under  penalty  of  one  hundred  pounds.  A  penalty  of  five  pounds  was 
fixed  for  the  offense  of  unlawfully  marking  a  pine  tree,  in  any  of  the 
colonies  named,  with  the  broad  arrow  of  the  navy.  It  appears  from  the 
language  of  the  act  that  unscrupulous  persons  had  been  using  the  arrow 
in  an  unauthorized  manner,  to  deter  others  from  cutting  trees  on  common 
lands  and  thus  gain  advantage  to  themselves. 

In  1713  the  act  of  1704  was  continued  for  a  period  of  eleven  years. 

The  influence  of  the  royal  authority  on  the  legislative  acts  of  the  colonies 
is  illustrated  by  a  Massachusetts  act  passed  on  June  21,  1715,  imposing 
a  penalty  of  twenty  shillings  for  each  tree  cut,  barked,  or  boxed  for  the 
making  of  turpentine  on  any  lands  of  the  province,  proprietors,  town¬ 
ships,  or  particular  persons,  and  providing  for  the  forfeiture  of  all  turpen¬ 
tine  made;  by  a  New  Hampshire  act  of  1719,  imposing  a  penalty  of  five 
pounds  for  the  cutting  of  more  than  one  box  in  a  tree  for  the  purpose  of 
making  turpentine,  unless  the  trees  were  private  property;  and  by  an 
entry  in  the  legislative  records  of  New  Jersey  for  November,  1719,  making 
reference  to  the  provisions  of  sections  16  and  17  of  a  parliamentary  act 
of  1718,  which  forbade  the  payment  of  premiums  except  when  the  naval 
stores  were  of  good  quality,  and  prescribed  an  approved  method  of  manu¬ 
facture. 

Section  2  of  an  act  of  1721  sought  to  encourage  the  importation  of 
hunber  and  all  manner  of  timber  products  into  Great  Britain  directly 
from  the  American  colonies  in  British  shipping,  by  removing  all  duties 
on  such  products  thus  imported  for  a  period  of  twenty-one  years  from 
and  after  June  24,  1722.  The  act  excepted  masts,  yards,  and  bowsprits, 
as  to  which  provision  had  been  made  in  an  earlier  act.  Sections  3  and  4 
provided  for  premiruns  on  pitch,  tar,  and  other  products  along  the  same 
lines  as  the  act  of  1704  and  that  of  1718;  section  5  imposed  new  penalties 
for  the  offense  of  cutting  or  destroying  trees  fit  for  masts,  not  growing 
within  the  limits  of  any  township,  without  the  royal  license ;  and  section  6 
repealed  the  part  of  the  act  of  1710  which  fixed  a  penalty  of  one 
hundred  pounds  for  the  cutting  of  a  white  pine  mast  tree  twenty-four 
inches  or  upward  in  diameter.  The  new  penalties  for  cutting  white  pine 
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mast  trees  or  drawing  them  away,  as  established  in  section  5,  were  five 
pounds  for  trees  twelve  inches  and  under  in  diameter  three  feet  from 
the  ground,  ten  pounds  for  trees  from  twelve  to  eighteen  inches  in  diameter, 
twenty  pounds  for  trees  from  eighteen  to  twenty-four  inches,  and  fifty 
pounds  for  trees  twenty-four  inches  and  upward.  These  penalties  were 
applicable  in  Nova  Scotia,  as  well  as  in  all  the  colonies  of  New  England, 
and  in  New  York  and  New  Jersey. 

The  opposition  of  the  colonies  to  the  navigation  acts  and  the  acts 
placing  restrictions  on  the  cutting  of  pine  was  neither  appeased  by  the 
free  trade  provisions  nor  subdued  by  the  penalties  of  the  act  of  1721, 
and  the  matter  again  claimed  the  attention  of  the  British  Parliament. 
An  act  of  1729  recited  the  prohibition  against  the  cutting  of  white  pine 
trees  not  growing  within  any  township,  contained  in  the  act  of  1721, 
declared  that  the  said  act  had  been  evaded  through  the  laying  out  of 
large  tracts  into  townships  since  its  passage,  and  enacted  that  from  and 
after  September  29,  1729,  no  one  should,  without  royal  license,  cut  or 
destroy  any  white  pine  trees  that  were  not  private  property,  notwithstand¬ 
ing  that  the  said  trees  grew  within  the  limits  of  any  township  already  laid 
out  or  to  be  laid  out.  This  act  extended  the  area  covered  by  the  act 
of  1721  so  as  to  include  every  province  or  country  in  America  which 
belonged  to  Great  Britain  or  should  thereafter  be  acquired.^ 

Section  2  made  the  penalties  of  section  5  of  the  act  of  1721  applicable 
to  the  cutting  of  white  pine  trees  on  lands  not  private  property  in  any 
British  territory  of  America,  and  to  the  cutting  of  white  pine  trees  twenty- 
four  inches  or  upward  in  diameter  on  any  lands  in  the  province  of  Massa¬ 
chusetts  Bay  that  were  not  private  property  at  the  time  of  the  reservation 
made  in  the  charter  issued  by  King  William  and  Queen  Mary  in  1691. 

The  premiums  allowed  by  this  act  for  naval  stores  imported  into  Great 
Britain  from  the  American  colonies  were  considerably  lower  than  those 
allowed  by  the  act  of  1704,  which  had  been  extended  in  1713  but  had 
expired  in  1725.  The  requirements  of  the  act  of  1718  as  to  the  quality 
of  naval  stores  were  reenacted,  and  the  special  encouragement  to  the 
manufacture  of  tar  by  an  approved  method  as  set  out  in  the  act  of  1721 
was  continued.  All  naval  stores  shipped  from  the  colonies  were  to  be 
subject  to  the  “  regulations,  restrictions  and  limitations  ”  of  the  navigation 
acts  requiring  bond  for,  shipment  to  Great  Britain  under  penalties  and 
forfeitures,  and  the  premiums  were  limited  to  a  period  of  thirteen  years. 
These  premiums  were  continued,  however,  by  successive  acts  until  June 
24,  1781. 

The  provision  of  the  act  of  1721  which  admitted  wood,  timber,  and 

5  For  colonial  views  of  act  see  New  Jersey  Archives,  First  Series,  Vol.  II,  p.  176,  179-183.  For  enforce¬ 
ment,  see  Colonial  Records  of  Connecticut,  Vol.  VII  (1726-1735),  p.  264;  Provincial  Papers  of  New  Hamp¬ 
shire,  Vol.  IV,  p.  563,  56s;  Vol.  V,  p.  II,  19,  97;  Acts  and  Resolves,  Province  of  Massachusetts  Bay,  Vol. 
Ill,  p.  116,  326,  984;  Vol.  IV,  p.  530,  974;  Vol.  V,  p.  174. 
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lumber  products  from  the  colonies  into  Great  Britain  free  of  duty  was 
continued  by  successive  acts  until  September  29,  1778. 

Although  the  terms  of  the  earlier  navigation  acts  requiring  a  shipment 
of  all  products  of  the  colonies  to  Great  Britain  were  evidently  sufficiently 
broad  to  cover  all  kinds  of  timber  or  lumber  products,  through  evasion 
and  a  loose  construction  of  these  acts  the  trade  in  such  products  between 
the  colonies  and  foreign  nations  and  their  dependencies  continued  to  thrive 
for  a  century  following  the  Restoration.  But  there  were  frequent  reports 
from  the  royal  governors  in  America  as  to  the  great  loss  to  British  com¬ 
merce  which  resulted  from  such  foreign  trade,  and  strong  protest  in  England 
against  the  continuance  of  this  trade.  At  last  Parliament  took  action. 
Section  28  of  a  general  duty  act  of  1763  enacted  that  from  and  after 
September  29,  1764,  none  of  the  timber  products  specified  in  the  second 
section  of  the  act  of  1721  which  had  been  grown,  produced,  or  manufactured 
in  any  British  colony  of  America  were  to  be  laden  on  any  ship  until  bond 
was  given  to  insure  their  transportation  to  no  part  of  Europe  except 
to  ports  of  Great  Britain,  and  section  29  required  a  warrant  before  such 
goods  could  be  shipped  to  any  other  British  colony  or  plantation. 

An  act  of  1765  marked  the  adoption  of  a  new  policy.  This  provided 
for  the  payment  of  premiums  on  deals,  plank,  boards,  and  timber  imported 
directly  from  the  colonies  into  Great  Britain  in  British  ships.  These 
premiiuns  were  to  be  paid  at  certain  rates  for  a  period  of  three  years 
beginning  on  January  i,  1766,  at  lower  rates  for  a  second  period  of  three 
years,  and  at  still  lower  rates  during  a  third  period  of  three  years.  Section 
22  of  this  act  authorized  the  shipment  of  timber  products  from  the  colonies 
direct  to  Ireland,  the  Madeiras,  the  Azores,  and  any  part  of  Europe  south 
of  Cape  Finisterre. 

An  act  of  1771  extended  the  provisions  of  the  act  of  1721  so  that 
mahogany  and  every  sort  of  unmanufactured  timber  product  might  be  im¬ 
ported  into  Great  Britain  from  any  American  colony,  in  British  vessels, 
free  of  duty,  and  chapter  50  of  the  acts  of  the  same  year  provided  for 
bounties  on  white  oak  staves  and  heading  imported  into  England 
direct  from  the  colonies  in  British  shipping.  These  two  acts  were  doubt¬ 
less  intended  as  a  relief  to  manufacturers  in  Great  Britain,  rather  than  as 
an  encouragement  to  the  colonies. 

For  a  full  century  the  colonies  had  chafed  under  the  commercial  re¬ 
pression  of  the  navigation  acts,  and  during  three-fourths  of  that  time 
the  law  had  forbidden,  under  heavy  penalties,  the  natural  development 
of  the  timber  industry.  Smarting  under  the  restraint  of  acts  which 
they  conceived  to  be  unjust,  the  colonists  had  turned  this  way  and  that 
in  search  of  avenues  of  escape  from  the  offensive  parliamentary  enact¬ 
ments,  and  had  become  practiced  in  the  art  of  legal  evasion.  The  stamp 
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tax  and  the  tea  tax  were  but  the  last  straws  in  a  load  that  had  weighed 
heavily  on  the  patience  of  the  colonists  for  years.  While  the  bounties 
on  naval  stores  beginning  in  1704,  and  those  on  timber,  lumber,  and 
other  wood  products  subsequent  to  January  i,  1766,  as  well  as  the  freedom 
of  such  products  from  duty  after  June  24,  1772,  may  have  seemed  to 
Englishmen  to  be  very  favorable  to  the  colonies,  the  restrictions  as  to 
cutting  and  the  requirements  that  aimed  at  enforced  shipment  of  all 
products  to  Great  Britain  were  exceedingly  irksome  to  the  dependencies, 
and  no  inconsiderable  proportion  of  the  antipathy  to  British  control  that 
developed  in  America  was  among  the  manufacturers  and  shippers  of 
timber  products.  It  is  doubtful  whether  any  historian  of  the  United  States 
has  recognized  the  important  infiuenee  of  British  legislation  interfering 
with  the  natural  course  of  exploitation  of  American  forests,  in  shaping 
the  forces  that  led  to  the  Revolution  of  1775. 

The  shipment  of  lumber  from  Boston  was  stopped  by  the  parliamen¬ 
tary  act  of  1774  closing  that  port  until  amends  should  be  made  to  those 
who  had  suffered  from  the  destruction  of  tea  there  in  December,  1773. 
This  act  was  followed  by  an  act  of  1775  placing  an  embargo  on  all  com¬ 
merce  of  the  New  England  colonies  until  order  should  be  restored  therein. 
A  later  act  of  the  same  year  extended  this  embargo  to  New  Jersey, 
Pennsylvania,  Maryland,  Virginia,  and  South  Carolina.  A  subsequent 
act  of  1776  prohibited  all  trade  with  any  of  the  thirteen  colonies  that 
joined  in  the  Revolution.  These  war  measures,  of  course,  revoked  the 
earlier  acts  remitting  duties  and  affording  bounties.  The  suceess  of  the 
Revolution  ended  the  long  struggle  of  the  colonists  against  the  efforts  of 
the  British  Government  to  control  the  exploitation  of  American  forests. 


SPECIAL  DEVELOPMENTS  IN  FOREST  LAW  DURING  THE  FIFTY 
YEARS  PRECEDING  THE  FORMATION  OF  THE  UNION 

THE  CONTROL  OF  SAND  DUNES 

On  July  1 6,  1709,  the  Massachusetts  Court,  in  compliance  with  the 
request  of  the  inhabitants  of  a  part  of  the  neck  of  land  that  acts  as 
a  breakwater  for  Cape  Cod  Harbor,  incorporated  the  town  of  Truro. 
This  settlement  appears  to  have  been  established  shortly  before  that 
date,  and  there  were  only  about  forty  families  in  Truro  at  the  time  of 
the  authorization  of  a  town  government.  The  ambitious  hopes  of  the 
people  of  Truro  were  doomed  to  speedy  and  bitter  disappointm^ent.  The 
cutting  of  timber  and  firewood,  and  the  grazing  of  stock  on  the  commons 
along  the  shore,  soon  destroyed  the  balance  of  the  forces  of  nature  which 
had  hitherto  been  es'tabhshed  at  the  meeting  line  of  the  land  and  the 
sea.  The  dire  consequences  of  the  thoughtless  acts  of  the  settlers  are 
revealed  in  the  language  of  an  act  of  the  General  Court  passed  on  January 
10,  1739,  thirty  years  after  the  act  of  incorporation.  The  preamble 
to  this  act  declared  that  because  of  the  eating  of  the  beach  grass  by  cattle 
and  horses  along  the  shore  of  Eastern  Harbor  Meadows  in  the  town  of 
Truro,  the  sand  was  being  driven,  in  storms  and  high  winds,  from  the 
beach  upon  the  meadows;  that  a  great  part  of  the  meadowland  was  already 
buried  and  useless  for  grass,  and  that  the  whole  was  likely  to  be  covered 
with  sand  if  the  drifting  were  not  prevented  in  time.  The  act  prescribed 
a  penalty  of  forty  shillings  a  head  for  neat  cattle,  horses,  or  mares  turned 
at  large  to  feed  “between  said  meadows  and  Provincetown  bounds.” 
This  act  was  limited  to  five  years  from  the  time  of  publication,  but  the 
evil  was  not  easily  undone  and  a  similar  act  was  passed  on  April  5,  1745, 
for  a  limited  period.  The  later  act  was  extended,  by  successive  acts 
of  1751,  1755,  1760,  1770,  1776,  1779,  and  1785,  until  November  i,  1797. 
Thus  was  the  experience  of  the  inhabitants  of  the  western  coast  of  France 
duplicated  on  the  eastern  shore  of  New  England,  and  thus  did  Americans 
begin  the  attempt  to  control  by  legislation  the  baleful  effects  of  drifting 
sand. 

The  act  regarding  the  beaches  of  Truro  was  followed  by  one  of  Decem¬ 
ber  28,  1739,  directed  toward  the  protection  from  drifting  sand  of  the 
meadows  of  Plumb  Island,  in  Ipswich  Bay.  The  preamble  to  this  act 
shows  that  the  effects  of  forest  fires,  as  well  as  of  the  cutting  of  trees 
and  the  feeding  of  animals,  were  recognized  as  a  contributing  cause  to 
the  encroachments  of  drifting  sand.  This  act  forbade  the  running  at 
large  on  Plumb  Island  of  any  animals,  under  penalty  of  twenty  shillings 
each  for  cattle,  horses,  or  mares,  and  five  shillings  each  for  sheep  or  swine; 
imposed  a  penalty  of  ten  pounds  for  firing  the  beach  grass,  bushes,  or 
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shrubs;  and  provided  a  forfeit  of  ten  shillings  for  eaeh  bush,  shrub,  or  tree 
under  six  inehes  in  diameter  eut  from  the  said  beaeh  or  marsh.  This 
aet  was  limited  to  five  years,  but  was  repeatedly  extended  during  the 
eolonial  and  eonfederation  period  until  November  i,  1797. 

On  January  9,  1741,  a  penalty  of  forty  shillings  per  head  was  imposed 
for  eattle,  horses,  or  mares  not  owned  by  an  inhabitant,  found  feeding 
on  the  lands  of  Provineetown.  So  serious  had  the  drifting  of  sand  beeome 
even  then  that  this  aet  appears  to  have  had  ehiefly  in  view  the  proteetion 
of  Cape  Cod  harbor.  The  waste  was  so  eomplete  that  the  exodus  of 
inhabitants  rendered  it  neeessary  to  pass  a  speeial  enabling  aet  on  Novem¬ 
ber  II,  1743,  to  authorize  the  few  remaining  inhabitants  to  eonduet 
loeal  affairs  as  if  they  had  suffieient  population  for  a  town,  and  by  an 
aet  of  April  5,  1745,  the  Governor  and  Couneil  were  authorized  to  draw 
on  the  publie  treasury  of  the  eolony  for  the  amount  neeessary  to  maintain 

a  pound  for  animals  taken  up  in  Provineetown  in  the  enforeement  of 
the  law. 

The  aet  of  January  9,  i74i>  also  limited  strietly  the  amount  of  stoek 
whieh  the  inhabitants  of  Provineetown  might  themselves  keep,  and 
imposed  penalties  for  the  eutting  of  trees  or  bushes.  This  aet  was  revived 
and  eontinued  by  various  sueeessive  aets  until  November  i,  1797. 

Similar  aets  were  passed  for  the  proteetion  of  nearly  a  dozen  other 
meadov/s  and  beaehes  during  the  eolonial  period,  and  several  laws  of 
this  eharaeter  were  enaeted  during  the  eonfederation.  An  aet  of  Mareh 

7>  i797j  after  the  establishment  of  the  Union,  made  many  of  these  aets 
perpetual. 

COOPERATIVE  FORESTRY 

From  the  time  of  the  very  earliest  settlements  in  New  England  there 
existed  sequestered  eommons  whieh  to  all  praetieal  purposes  were  town 
eommunal  forests.  The  year  1744,  however,  marks  the  introduetion  of 
an  entirely  new  idea  in  the  use  and  eontrol  of  a  eommon  forest.  This 
was  nothing  leSvS  than  the  organization  of  a  ntunber  of  private  owners 
of  forest  land  into  a  sort  of  eorporation,  for  the  purpose  of  managing 
their  eontiguous  lands  as  a  single  unit,  with  the  eonseious  intention  of 
growing  wood  erops.  On  Mareh  24,  1744,  the  General  Court  of  the 
Provinee  of  Massaehusetts  Bay  authorized  any  five  proprietors  of  the 
lands  embraeed  within  Chebaeeo  Woods,  in  the  town  of  Ipswieh,  to 
apply  to  a  justiee  of  the  peaee,  setting  forth  in  writing  their  purpose  to 
establish  a  eommon  woods.  The  justiee  was  then  to  make  out  warrants 
authorizing  a  eall  for  a  meeting  of  all  proprietors,  and  if  at  this  meeting 
two-thirds  of  all  the  proprietors,  “reekoned  by  interest,”  should  see 
meet,  they  might  by  a  vote  embody  themselves  into  a  soeiety  in  whieh 
all  the  proprietors  owning  land  within  the  proposed  limits  should  be 
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included.  The  proprietors  were  to  control  and  manage  this  wood  like  the 
proprietors  of  other  common  fields  and  woods.  Any  party  thinking 
himself  aggrieved  by  the  action  taken  at  the  meeting  could  apply  for 
relief,  and  a  court  of  general  session  would  hear  the  cause  and  give 
a  judgment  that  should  be  binding.  The  act  was  unlimited  as  to  the  time 
that  the  society  should  continue. 

On  January  9,  1755,  the  Massachusetts  Court  authorized  the  pro¬ 
prietors  of  woodlands  lying  contiguous  in  the  towns  of  Ipswich  and 
Wenham,  commonly  known  as  “Wenham  Great  Swamp,”  to  form  an 
association  like  that  authorized  for  Chebacco  Woods.  The  object  of 
this  act  is  disclosed  by  the  title,  which  read:  “An  Act  for  the  securing 
of  the  growth  and  increase  of  a  certain  parcel  of  wood  and  timber  in 
the  towns  of  Ipswich  and  Wenham,  in  the  county  of  Essex.”  The  opera¬ 
tion  of  this  act  was  at  first  limited  to  ten  years,  but  it  was  extended  by 
successive  acts  until  November  i,  1797.  On  March  7,  1797,  this  act, 
and  another  of  March  6,  1793,  covering  other  lands  in  the  towns  of  Ipswich, 
Wenham,  Beverly,  and  Manchester,  were  made  perpetual. 

USE  OF  RIVERS  AS  HIGHWAYS  FOR  LOGS,  RAFTS,  AND  OTHER  TIMBER 

At  a  session  of  the  General  Assembly  of  Connecticut  begun  on  May  14, 
1752,  an  act  was  passed  “to  prevent  secret  Trespasses  in  taking  up  and 
disposing  of  Saw  Mill  Logs  and  other  Timber,  Shingles  and  Staves,  floating 
or  floated  down  the  Connecticut  River.”  Any  person  taking  up  such 
logs  or  timber  “  fairly  marked,”  or  shingles  and  staves  which  were  bundled, 
was  required,  within  one  week,  to  “  enter  the  same  with  the  kind,  bigness, 
length,  and  marks  on  the  logs  and  timber,  the  number  of  bundles  and  the 
kind  of  the  shingles  and  staves,  and  by  whom  taken  up,  and  the  place 
where  they  lye,  with  such  clerk  or  clerks  where  strays  and  lost  goods  are 
by  law  to  be  entered,  and  shall  let  such  logs,  timber,  shingles,  and  staves 
lye  without  disposing  thereof,  or  any  ways  defacing  the  marks  thereon, 
full  six  months  after  the  first  entering  the  same;  on  penalty  of  forfeiting 

and  paying  to  the  owner  or  owners . the  sum  of 

ten  shillings  for  every  log  or  other  stick  of  timber  not  exceeding  thirty 
feet  in  length,  and  double  the  value  of  such  shingles  or  staves  and  ten 
pounds  for  every  log  or  other  stick  of  timber  which  exceeds  thirty  feet 
in  length.”  The  person  taking  up  the  logs  or  timber  was  entitled  to 
a  fee  of  one  shilling  and  two  pence  for  every  log  or  stick  not  over  thirty 
feet  long,  and  the  same  for  a  bundle  of  shingles  or  staves,  and  four  shillings 
and  two  pence  for  every  log  or  stick  over  thirty  feet  long;  three  pence 
of  the  reward  for  each  log  or  stick  to  be  given  to  the  clerk  for  the  recording. 
An  owner  of  timber  thus  taken  up  and  entered  who  took  it  away  without 
paying  the  required  fees,  forfeited  ten  shillings  for  every  log  or  stick 


400 


Bulletin  370 


not  over  thirty  feet  long,  the  value  of  the  shingles  or  staves,  and  five 
pounds  for  every  log  or  stick  over  thirty  feet  long.  If  no  owner  appeared 
in  six  months,  the  person  taking  up  the  timber  could  convert  it  to  his 
own  use. 

In  October,  1771,  a  similar  law  was  enacted  to  prevent  the  theft  of 
timber  products  from  the  Windsor  Ferry  River,  and  the  General  Assembly 
of  Connecticut  held  at  New  Haven  in  October,  1785,  passed  an  act  pro¬ 
viding  that  any  one  who  should  stop,  take  up,  or  interrupt  any  mast,  yard, 
or  spar,  over  forty  feet  in  length,  floating  down  the  Connecticut  River, 
in  Connecticut  and  above  Middletown,  without  authority  from  the  owner, 
should  be  liable  for  double  damages  to  the  owner. 

An  enactment  of  April  28,  1781,  in  Massachusetts,  provided  that  if 
timber  were  left  by  spring  floods,  on  any  improved  land  adjoining  the 
Connecticut  River,  the  owner  of  the  land  was  to  cause  to  be  recorded 
in  the  Book  of  Records  of  the  town  the  marks  and  lengths  of  the  said  timber 
and  the  place  where  it  was  left.  He  v/as  then  entitled  to  one  shilling 
as  reasonable  damages  for  each  stick  of  timber  so  left,  two  pence  of  which 
amount  was  to  go  to  the  town  clerk  as  a  fee  for  recording.  A  proviso 
saved  to  the  owner  of  the  timber  the  right  to  cause  it  to  be  removed  by 
the  15th  day  of  May  succeeding  the  time  when  it  was  left,  without  liability 
for  damages.  However,  if  the  owner  of  the  timber  failed  to  have  it  removed 
within  twelve  months  from  the  date  of  the  recording  with  the  town  clerk, 
the  timber  was  to  be  adjudged  the  property  of  the  owner  of  the  land. 
By  the  terms  of  this  act  all  islands  within  the  Connecticut  River  were 
excepted  from  its  provisions,  but  an  additional  act  of  July  7,  1786,  ex¬ 
tended  its  provisions  to  “Smead’s  Island”  in  the  Connecticut  River. 

New  Jersey  early  recognized  that  it  was  necessary  for  the  colonies  to 
boldly  break  away  from  the  view  of  the  English  common  law,  that  only 
tidal  rivers  were  navigable,  and  the  important  part  which  the  development 
of  her  timber  resources  played  in  this  movement  appears  in  the  words 
of  an  act  passed  by  the  General  Assembly  on  August  20,  1755,  as  follows: 

Whereas,  The  Transportation  of  Timber,  Plank,  Boards,  Hay,  and  other  Things 
to  Market  by  Water,  is  a  great  Conveniency  to  the  Inhabitants  of  this  Colony,  and 
the  Preservation  of  those  Advantages  are  highly  worthy  the  Care  of  the  Legislature, 

Be  it  enacted, . That  if  any  Person  or  Persons  without  first 

obtaining  an  Act  of  the  General  Assembly  for  that  Purpose,  shall,  after  the  Publication 
of  this  act,  erect  any  Dam,  Bank,  Sluice  or  other  Thing  which  shall  obstruct  or  pre¬ 
vent  the  free  and  uninterrupted  Navigation  of  any  River,  Creek,  or  Stream  of  Water 
within  this  Colony,  which  is  used  for  the  Navigation  of  Boats  or  Flats,  or  for  the 
transporting  of  Hay,  Plank,  Boards,  or  Timber,  or  shall  fall  any  Trees  across  such 
Creek,  or  throw  Brush  or  other  Filth  in  any  Part  thereof,  between  the  Mouth  thereof 
and  the  uppermost  Place  thereon,  now  or  of  late  used  as  a  Landing,  he,  she,  or  they 
so  offending  shall  severally  forfeit  the  Sum  of  Five  Pounds,  Proclamation  IVIoney. 

On  March  9,  1771,  the  Pennsylvania  Legislature  declared  the  Delaware 
and  Lehigh  Rivers  and  certain  parts  of  the  Neshaminey  and  Lechawaxin 
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Creeks  to  be  “eommon  highways . for  vessels,  boats, 

small  craft  and  rafts  of  any  kind  whatsoever,”  and  in  another  act  of  the 
same  date  made  certain  parts  of  the  Susquehanna  and  Juniata  Rivers 
and  several  smaller  streams  public  highways  for  the  same  vessels.  On 
April  13,  1782,  the  Monongahela  and  Youghiogheny  Rivers  were  made 
highways  “so  far  up  as  they  or  either  of  them  have  been  or  can  be 
made  navigable  for  rafts,  boats  and  canoes,  and  within  the  bounds  and 
limits  of  this  State.”  The  economic  necessity  that  led  to  the  overthrow 
by  legislation  of  the  common-law  test  of  navigability  is  strikingly  dis¬ 
closed  in  the  language  of  a  Pennsylvania  act  of  March  31,  1785,  which 
read: 

And  Whereas,  The  extensive  countries  which  are  watered  by  the  river  Susquehanna, 
and  the  numerous  branches  thereof,  are  stocked  with  immense  quantities  of  oak,  pine 
and  other  trees,  suitable  for  staves,  heading,  scantling,  boards,  planks,  timbers  for 
ship-building,  masts,  yards  and  bowsprits,  from  which  great  profit  and  advantage 
might  arise  to  the  owners  thereof,  if  the  same  could  be  conducted  in  rafts  and  other¬ 
wise,  down  the  said  river,  to  the  waters  of  Chesapeak,  which  trees  must  otherwise 
perish  on  the  lands  whereon  they  grew:  For  remedy  whereof. 

Sec.  IV.  Be  it  enacted  by  the  authority,  aforesaid.  That  the  river  Susquehanna 
shall  be  deemed  and  taken  to  be  a  public  highway,  in  all  parts  thereof  within  this  state, 
from  the  division  line  of  the  state  of  Maryland  and  this  state  upwards  to  the  town 
of  Northumberland,  in  the  county  of  Northumberland,  and  thence,  by  and  along  each 
of  the  two  great  branches  of  the  same  river,  which  meet  at  the  said  town,  in  and  through¬ 
out  the  whole  length  and  breadth  of  the  same  river. 

These  acts  marked  the  beginning  of  a  policy  which  was  extended  to 
numerous  rivers  in  Pennsylvania,  New  York,  and  New  England  by  acts 
passed  subsequent  to  the  formation  of  the  national  Union,  and  eventually 
adopted  in  Central,  Western,  and  Southern  States. 
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Plate  X 


LEAF  BLOTCH  OF  HORSE-CHESTNUT 


THE  LEAF  BLOTCH  DISEASE  OF  HORSE-CHESTNUT 

V.  B.  Stewart 

The  horse-chestnut  {Msculus  hippocastanum)  is  common  throughout 
the  State  of  New  York.  In  public  parks  and  private  plantings  the  large, 
magnificent  trees,  with  their  deep  green  foliage,  are  particularly  attrac¬ 
tive.  Ordinarily  they  are  not  considered  desirable  for  street  trees,  how¬ 
ever,  owing  to  the  excessive  water  supply  that  they  demand;  but  in 
certain  localities  they  have  been  used  extensively  for  street  planting, 
and  in  many  cities  the  species  is  very  prevalent. 

There  is  some  objection  to  the  horse-chestnut  because  of  the  frequent 
yellowing  and  dying  of  the  foliage  during  the  summer.  On  trees  that 
have  received  but  little  attention,  the  foliage  is  in  many  cases  so  dense 
that  the  inner  leaves  die  and  fall  to  the  ground  for  lack  of  sunshine.  It 
is  believed,  however,  that  a  large  proportion  of  the  yellowing  and  sub¬ 
sequent  death  of  the  foliage  may  be  attributed  to  leaf  blotch,  which  is 
the  most  important  disease  affecting  the  horse-chestnut  {Msculus  hippo¬ 
castanum)  and  the  Ohio  buckeye  glabra). 

Leaf  blotch  is  known  in  America  and  in  Europe,  apparently  occurring, 
to  some  extent  at  least,  wherever  the  horse-chestnut  or  allied  species 
are  found.  It  is  not  observed  so  commonly  in  northern  Europe  as  in 
southern  Europe,  and  apparently  is  never  so  destructive  in  these  regions 
as  in  America.  In  the  eastern  part  of  the  United  States,  where  the  horse- 
chestnut  has  a  wide  distribution,  the  disease  is  frequently  observed,  and  in 
many  cases  a  large  proportion  of  the  foliage  on  mature  trees  is  affected. 

In  nursery  plantings  leaf  blotch  is  particularly  dCvStructive.  In  many 
cases  the  seedlings  are  completely  defoliated  by  midsummer,  and  as  a 
consequence  their  growth  is  greatly  retarded.  When  the  disease  has 
once  become  established  in  a  block  of  young  nursery  trees  it  usually 
causes  considerable  damage  each  year.  The  affected  trees  develop  more 
slowly  than  they  would  normally,  and  a  longer  period  of  time  is  therefore 
required  for  them  to  attain  a  marketable  size.  Several  plantings  from 
seed  have  been  observed  which  had  made  practically  no  increase  in  size 
for  three  seasons,  due  to  the  abundant  occurrence  of  the  leaf  blotch  disease 
each  year. 

Not  only  does  premature  defoliation  check  the  growth  of  the  young 
trees,  but  apparently  the  trees  affected  are  less  able  to  withstand  the 
adverse  conditions  of  the  subsequent  winter  months.  An  injury  and 
dying  back  of  the  twigs  and  branches  has  been  observed  on  trees  that 
were  badly  diseased  the  preceding  summer. 
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The  plantings  of  horse-chestnut  in  the  nurseries  of  the  State  are 
relatively  large,  owing  to  the  persistent  annual  demand  for  this  stock. 
As  a  rule,  however,  nurserymen  have  not  been  successful  in  propagating 
the  trees  from  seed  because  of  the  severe  injury  to  the  foliage  caused  by 
leaf  blotch.  This  failure  has  resulted  in  annual  importations  of  horse- 
chestnut  trees  from  foreign  countries.  The  trees  obtained  from  Europe 
are  three  or  four  years  old.  They  are  planted  in  the  nurseries  of  this 
country,  where  they  are  allowed  to  grow  for  one  or  two  years  longer 
before  they  are  placed  on  the  market.  This  method  naturally  involves 
considerable  expense,  requiring  the  nurserymen  to  charge  a  higher  price 
for  their  stock  than  for  trees  successfully  gro^vn  from  seed  in  this  coimtry. 
Without  question  horse-chestnut  trees  protected  from  the  leaf  blotch 
disease  can  be  propagated  from  seed  at  a  much  lower  cost  than  that  paid 
for  imported  stock. 

SYMPTOMS 

The  leaves,  and  occasionally  the  petioles,  are  affected.  The  writer 
has  observed  lesions  also  on  immature  fruits,  which  were  undoubtedly 
another  type  of  the  leaf  blotch  disease. 

The  first  indication  of  the  disease  on  the  foliage  is  a  slight  discoloration. 
As  the  lesion  increases  in  size  it  becomes  more  or  less  irregular  in  outline 
and  the  newly  invaded  tissues  appear  water-soaked.  Gradually  the 
central  part  of  the  lesion  becomes  from  dark  red  to  brown  in  color,  while 
the  margin  shows  a  yellowish  discoloration  blending  into  the  green  of 
the  healthy  tissue.  The  discolored  area  finally  becomes  dried  and  dies. 
The  spots  may  be  small,  or  they  may  involve  a  large  part  of  the  leaf 
surface  and  thus  cause  the  dead  area  to  curl  (see  frontispiece) .  Minute 
black  specks  may  generally  be  seen,  scattered  separately  over  the  lesion, 
and  in  some  cases  these  appear  before  the  tissue  is  completely  dried 
out.  In  many  cases  these  specks  are  crowded  together  in  a  definite 
area,  which  may  be  slightly  lighter  in  color  than  the  remainder  of  the 
affected  tissue. 

The  lesions  on  the  petioles  appear  in  the  form  of  small  reddish  brown 
spots,  which  are  usually  somewhat  longer  than  wide  and  extend  up  and 
down  the  petiole.  The  effects  of  the  disease  on  the  petiole  are  never 
very  serious. 

The  spots  on  the  fruit  are  similar  to  those  on  the  petioles,  but  there 
is  no  decay  of  the  fruit  tissue. 

The  striking  symptom  of  the  leaf  blotch  disease,  however,  is  the  dark 
red  or  brown  color  of  the  lesions,  which  often  involve  large  areas  or  even 
the  entire  leaf.  When  the  disease  is  very  prevalent,  especially  in  nursery 
plantings,  the  foliage  appears  as  if  it  had  been  burned  over  by  fire. 
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CAUSE  OF  THE  DISEASE 

Leaf  blotch  is  caused  by  a  fungous  pathogene,  Guignardia  Msculi 
(Peck)  Stewart.  This  parasite  obtains  its  food  and  nourishment  by 
means  of  minute  vegetative,  root-like  strands,  called  mycelium,  which 
penetrate  the  leaves  of  the  horse-chestnut  and  kill  the  tissues  invaded. 


LIFE  HISTORY 

With  the  presence  of  the  fungus  in  the  leaf,  the  mycelium  extends 
in  all  directions  and  kills  the  surrounding  tissues,  producing  the  character¬ 
istic  leaf  blotch  lesions.  Soon 

« 

gnarls  of  the  mycelial  threads 
appear  at  various  points  near 
the  upper  surface  of  the  leaf, 
and  these  result  in  the  forma¬ 
tion  of  fruiting  bodies  of  the 
fungus.  These  fruiting  bodies 
are  known  as  pycnidia  (Fig. 

85),  and  are  the  character¬ 
istic  minute  specks  already 
mentioned  as  appearing  on  the 
upper  surface  of  the  affected  Fig.  85.  cross  section  of  a  horse-chestnut 

LEAF  THROUGH  A  PYCNIDIUM  OF  THE  FUNGUS 

^  ^  ^  (much  magnified) 

Within  the  pycnidium  are  The  spores  are  shown  inside  the  pycnidium.  They  escape 
...  1  r  through  the  opening  in  the  top 

borne  a  large  number  or  spores, 

which  are  extruded  from  the  opening  in  the  top  of  the  pycnidium.  The 
spores,  being  very  minute,  are  easily  carried  to  other  leaves  by  wind  and 

rain,  and  are  thus  dis¬ 
seminated  to  a  con¬ 
siderable  distance. 
Falling  on  a  leaf,  the 
spore  germinates,  if 
moisture  is  present,  by 
sending  out  a  slender 
germ  tube  (Fig.  86,  a), 
which  grows  into  the 
tissue  of  the  leaf  and 
develops  a  mycelium 
with  many  branches, 
causing  a  disorganiza¬ 
tion  and  killing  of  the  tissue  in  the  affected  area.  When  a  number  of  spores 
infect  the  same  leaf,  a  large  part  or  all  of  the  tissue  becomes  affected  and 
the  leaf  is  no  longer  able  to  function  in  the  manufacture  of  food  for  the  tree. 


Fig.  86.  spore  forms  of  the  leaf  blotch  fungus 

A,  pycnospores,  some  of  which  have  germinated;  B,  ascus,  containing 
eight  ascospores;  C,  ascospores,  some  of  which  have  germinated 
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As  the  season  advances  the  disease  becomes  more  prevalent  with  each 
period  of  wet  weather,  and,  on  nursery  trees  especially,  a  large  part  of  the 
foliage  may  be  killed  by  midsummer.  The  fungus  lives  over  winter 
in  the  old  diseased  leaves  that  fall  to  the  ground.  During  the  winter 
there  are  formed  on  these  fallen  leaves  special  fruiting  bodies,  known 
as  perithecia  (Fig.  87),  which  become  mature  about  the  time  when  the 
trees  develop  the  first  new  leaves  in  the  spring.  Within  the  perithecium 
are  numerous  sac-like  bodies,  known  as  asci  (Fig.  86,  b),  containing 
spores  which  escape  through  the  opening  in  the  top  of  the  perithecium. 
These  ascospores  (Fig.  86,  c),  being  very  minute,  are  carried  by  the 
wind  or  by  spattering  drops  of  rain  to  the  new  foliage,  where  they  produce 
the  first  infections  of  the  year.  From  ten  to  fifteen  days  later  the 

characteristic  leaf  blotch  le¬ 
sions  begin  to  appear,  and 
soon  pycnidia  are  formed 
which  are  a  source  of  further 
distribution  of  the  fungus. 

Small  trees  in  the  nursery, 
on  which  the  foliage  is  near 
the  ground,  often  show  numer¬ 
ous  spots  early  in  the  spring. 
This  is  due  to  the  fact  that 
a  large  proportion  of  the 
spores  of  the  winter  stage 
(perithecia)  are  able  to  reach 
the  newly  developed  leaves 
and  produce  infections  during 
periods  of  damp,  cloudy  weather.  In  mature  trees  the  chances  that  the 
spores  may  reach  the  newly  developed  foliage  from  the  perithecia  in  old 
leaves  on  the  ground  are  usually  limited,  but  at  least  a  few  leaves  generally 
become  infected  in  this  manner,  and  the  pycnidia  with  spores,  which 
develop  in  the  lesions,  are  the  source  of  new  infections  whenever  conditions 
are  favorable.  When  there  is  but  little  rainfall  throughout  the  summer, 
very  few  spores  find  suitable  conditions  for  germination  and  thus  but 
little  of  the  foliage  is  attacked.  For  this  reason  the  disease  may  be  more 
prevalent  in  certain  years  than  in  others. 

CONTROL 

In  determining  control  methods  for  a  fungous  disease  it  is  necessary 
to  consider  the  relation  existing  between  the  host  and  the  parasite  that 
causes  the  disease.  In  general,  in  the  case  of  leaf  blotch  of  horse-chestnut, 
weather  conditions  that  influence  the  trees  affect  also,  to  some  extent, 


Fig.  87.  CROSS  section  of  a  horse-chestnut 

LEAF  THROUGH  A  PERITHECIUM  (MUCH  MAG¬ 
NIFIED) 

The  drawing  shows  the  sac-like  bodies  (asci)  with  ascospores. 
In  early  spring  the  spores  escape  through  the  opening  in 
the  top  of  the  perithecium 
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the  activities  of  the  fungus.  Rainy  periods  throughout  the  summer 
favor  the  growth  of  the  trees,  since  sufficient  moisture  is  supplied  for 
their  development.  On  the  other  hand,  wet  weather  also  affords  the 
necessary  conditions  for  the  pathogene.  With  the  presence  of  moisture 
the  fungus  spores  are  able  to  germinate  and  produce  infections  when  they 
fall  on  the  leaves  of  the  trees.  For  the  control  of  the  leaf  blotch  disease, 
therefore,  it  is  necessary  to  check  the  attack  before  suitable  conditions 


Fig.  88.  a  hand  dusting  machine 

This  duster  is  suitable  for  dusting  small  trees 


are  afforded  for  the  germination  of  the  spores  on  healthy  foliage.  It  is 
impossible  to  check  the  activities  of  the  parasite  in  the  affected  leaf  after 
the  spores  have  germinated  and  the  germ  tubes  have  gained  an  entrance 
into  the  leaf  tissue. 

As  previously  stated,  the  first  infections  in  the  spring  are  produced 
by  spores  from  the  perithecia  in  old  dead  leaves  on  the  ground.  Un¬ 
doubtedly  much  damage  can  be  prevented  by  plowing  under  or^  burning 
the  old  leaves  before  the  new  foliage  is  developed.  A  large  proportion 
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of  the  perithecia  are  thus  destroyed  and  the  source  of  early  infections 
is  to  a  considerable  extent  eliminated.  On  the  other  hand,  this  treatment 
is  not  sufficient  to  completely  control  the  disease,  for  usually  enough 
old  leaves  remain  scattered  about  to  enable  the  fungus  to  gain  a  foot¬ 
hold  on  the  new  leaves. 

In  order  to  forestall  these  attacks  of  the  fungus  and  subsequent  in¬ 
fections  by  spores  from  the  pycnidia,  the  leaf  surface  must  be  covered 
with  a  fungicide  that  is  poisonous  to  the  parasite.  When  the  spore 
germinates,  the  germ  tube  comes  in  contact  with  the  fungicide  and  is 


Fig.  89.  A  POWER  dusting  outfit 

This  machine  is  suitable  for  dusting  large  trees 


killed,  and  thus  its  entrance  into  the  tissues  of  the  leaf  is  prevented. 
The  fungicide  does  not  penetrate  the  leaf  and  kill  the  mycelium, 
and  since  the  spores  are  very  minute  —  being  about  of  an  inch  in 
diameter — ^the  fungicide  must  be  applied  so  that  it  completely  covers 
all  parts  of  the  leaves.  The  applications  must  be  made  at  such  intervals 
as  win  afford  the  greatest  amount  of  protection  throughout  the  summer. 
The  proper  time  for  the  first  application,  especially  for  nursery  stock, 
is  soon  after  the  buds  open  in  the  spring.  This  should  be  followed  by 
at  least  two  other  treatments,  made  at  intervals  of  from  two  to  three 
weeks.  ‘  In  rainy  seasons  it  is  advisable  in  many  cases  to  make  one  or 
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two  additional  applications  in  order  that  the  foliage  will  be  thoroughly 
covered  with  the  fungicide  at  all  times. 

Lime-sulfur  solution  (one  gallon  to  fifty  gallons  of  water)  or  bordeaux 
mixture  may  be  used  for  controlling  the  disease.  Considerable  difficulty 
has  been  experienced,  however,  in  the  use  of  these  spraying  mixtures 
owing  to  the  dense  foliage  of  horse-chestnut  trees.  In  the  attempt  to 
cover  thoroughly  all  parts  of  the  foliage,  the  trees  are  often  drenched 
with  the  spray  solution,  and  when  lime-sulfur  solution  is  used  severe 
burning  of  the  leaves  may  result. 

In  the  summer  of  1915  an  experiment  was  made  on  nursery  trees  for  the 
control  of  leaf  blotch  by  dusting.  The  dust  mixture  used  contained  ninety 
parts  of  finely  ground  sulfur  ^  and  ten  parts  of  powdered  arsenate  of  lead.^ 
This  mixture  proved  as 
effective  as  lime-sulfur 
solution  in  controlling 
the  disease.  On  trees 
that  were  not  treated, 
practically  fifty-nine  per 
cent  of  the  leaves  were 
diseased;  while  only 
three  per  cent  of  the 
leaves  on  the  trees  that 
were  dusted  showed  in- 
feetions,  and  the  trees 
sprayed  with  lime-sulfur 
solution  1-50  had  ten 
per  cent  of  the  foliage 
diseased. 

In  comparing  the  results  on  the  sprayed  and  the  dusted  trees,  it  is 
believed  the  lime-sulfur  spray  was  the  less  effective  mainly  because  of 
the  density  of  the  foliage.  The  spray  was  applied  with  a  hand  sprayer 
which  lacked  sufficient  power  to  furnish  the  driving  spray  necessary  to 
thoroughly  cover  all  parts  of  the  foliage,  while,  on  the  other  hand,  the 
cloud  of  finely  ground  dust  mixture  floated  through  the  trees  and  settled  on 
the  leaves,  completely  covering  them  and  thus  affording  better  proteetion. 

The  dust  mixture  was  applied  with  a  hand  maehine,  illustrated  in 
figure  88.  This  duster  is  very  satisfactory  for  treating  small  shade 

sulfur  ^as  so  finely  ground  that  at  least  95  per  cent  would  pass  through  a  200-mesh  sieve.  The 
metlwd  of  testing  sulfur  is  described  by  F.  M.  Blodgett  in  Bulletin  328  of  this  experiment  station. 

2  1  he  lead  arsenate  was  added  primarily  for  its  adhesive  properties.  On  being  moistened  there  is  a 
tendency  for  it  to  become  somewhat  gelatinous  and  sticky,  and  this  increases  the  adhesiveness  of  the 
^xture.  Lead  arsenate  is  effective  also  in  controlling  insects  that  chew  the  foliage.  In  the  case  of 
horse-chestnuts,  however,  which^  are  seldom  attacked  by  insects,  finely  ground  gypsum,  a  much  less  ex¬ 
pensive  substanee,  may  be  substituted  for  lead  arsenate. 

27 


PHOTOGRAPH  BY  F.  H.  POUQH 


Fig.  90.  DUSTING  shade  trees 
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trees  or  for  use  in  small  plantings  of  nursery  stock.  For  dusting  on  a 
more  extensive  scale  a  power  machine,  such  as  is  illustrated  in  figures 


PHOTOGRAPH  BY  F.  M.  BLODGETT 

Fig.  91.  A  TRACTION  DUSTING  MACHINE 
This  duster  is  suitable  for  treating  nursery  stock 


89  and  90,  is  preferable.  The  outfit  shown  has  been  used  successfully  for 
dusting  orchard  trees.  The  machine  is  operated  by  a  gasoline  engine, 
and  the  cloud  of  dust  mixture,  which  is  discharged  from  the  long  pipe, 


PHOTOGRAPH  BY  F.  M.  BLODGETT 


Fig.  92.  TRACTION  DUSTING  MACHINE  IN  OPERATION 

floats  through  the  trees  and  completely  covers  all  the  foliage.  The 
machine  is  suitable  also  for  dusting  shade  or  park  trees. 
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For  treating  large  plantings  of  horse-chestnut  trees  in  the  nursery, 
a  traction  duster  such  as  is  illustrated  in  figures  91  and  92  is  desirable. 
The  machine  is  especially  light  in  weight  and  runs  between  the  rows, 
the  dust  being  discharged  from  the -two  pipes  in  the  rear.  One  man  and 
a  horse  are  all  that  is  required  to  operate  this  machine. 

Although  spraying  is  effective  in  controlling  leaf  blotch,  the  dust  method 
is  preferable,  as  there  is  less  danger  of  injuring  the  foliage  by  burning; 
further,  the  dust  mixture  can  be  applied  more  thoroughly  and  with  greater 
facility  than  the  spraying  solution.  The  dust  mixture  is  somewhat  more 
expensive  than  the  spraying  solution,  but  its  greater  cost  is  offset  by 
the  consequent  saving  in  time  and  labor. 
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PREFACE 

Among  the  more  important  insect  pests  of  cultivated  plants,  and  es¬ 
pecially  of  fruit  trees,  are  those  of  the  family  Coccidae,  or  scale  insects, 
of  which  the  San  Jose  scale  is  an  example.  An  appreciation  of  this  fact 
led  the  writer  of  the  reports  republished  here  to  make  a  study  of  the 
insects  of  this  family. 

The  investigation  was  begun  in  the  year  1879,  while  the  writer  was 
Entomologist  of  the  United  States  Department  of  Agriculture,  and  was 
continued  after  his  retirement  from  that  position,  he  being  then  Entomolo¬ 
gist  of  the  Cornell  University  Agricultural  Experiment  Station.  Prior  to 
the^  publication  of  its  results  no  general  work  on  the  scale  insects  of  the 
United  States  had  appeared,  the  published  accounts  of  these  insects  con¬ 
sisting  of  isolated  descriptions  of  a  few  species.  In  the  reports  of  the 
results  of  this  study  a  monographic  treatment  of  the  family  Coccidae  is 
presented,  the  previously  known  American  species  are  redescribed  and 
figured,  and  forty  new  species  are  described.  These  descriptions  are 
accompanied  by  detailed  figures  of  the  microscopic  characters  by  which 
the  different  species  are  distinguistied  and  which  were  first  elucidated  in 
the  course  of  this  investigation. 

Excepting  the  catalogue  of  the  Coccidae  published  by  Mrs.  Fernald  — 
in  which,  however,  there  are  no  descriptions  of  species  —  these  reports 
remain  the  only  general  treatise  on  scale  insects  published  in  the  United 
States.  They  are,  however,  unavailable  to  most  workers  in  economic 
entomology,  as  they  have  been  out  of  print  for  a  long  time.  Many  re¬ 
quests  for  them  have  been  received  by  the  New  York  State  College  of 
Agriculture,  and  so  urgent  is  the  demand  for  this  fundamental  treatise 
that  it  seems  wise  to  reprint  the  reports. 

The  first  of  these  reports  appeared  in  the  Annual  Report  of  the  Com¬ 
missioner  of  Agriculture  for  the  year  1880  (pages  425  to  500) ;  the  second, 
in  the  Annual  Report  of  the  Commissioner  of  Agriculture  for  the  years 
1881  and  1882  (pages  501  to  506)  ;  the  third,  in  the  Second  Report  of  the 
Cornell  University  Agricultural  Experiment  Station,  published  at  Ithaca 
in  1883  (pages  507  to  603).  The  pagination,  and  the  figure  numbers  and 
their  sequence,  of  the  original  reports  have  been  retained  for  the  benefit 
of  those  who  will  find  references  to  the  original  works.  The  regular  page 
numbers  of  the  Cornell  bulletin  series  are  also  used,  however,  and  these 
are  placed  at  the  top  of  the  page,  while  the  original  page  numbers,  in¬ 
serted  for  the  benefit  of  librarians  and  research  workers,  are  placed  at  the 
bottom  of  the  page.  Each  cut  bears  below  it,  in  parenthesis,  the  consecu¬ 
tive  figure  number  of  the  Cornell  experiment  station  publication. 
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REPORTS  ON  SCALE  INSECTS 

J.  H.  Comstock 

REPORTS  ON  SCALE  INSECTS 

(Including  descriptions  of  Coccidae  in  the  collection  of  the  United  States 
Department  of  Agriculture,  with  notes  upon  the  habits  of  those  injuri¬ 
ous  to  cultivated  plants,  and  the  results  of  experiments  in  their 
destruction ) 

(From  Report  of  U.  S.  Commissioner  of  Agriculture,  1880) 

INTRODUCTION 

There  is  no  group  of  insects  which  is  of  greater  interest  to  horticultur¬ 
ists  to-day  than  that  family  which  includes  the  creatures  popularly 
known  as  “  scale  insects  ”  and  “  mealy  bugs.’^  There  is  hardly  any 
shrub  or  tree  but  that  is  subject  to  their  attack;  and  in  certain  locali¬ 
ties  extensive  orchards  have  been  ruined  by  them.  The  minute  size  of 
the  creatures,  the  difficulty  of  destroying  them,  and  their  wonderful 
reproductive  powers,  all  combine  to  make  them  the  most  formidable  of 
the  pests  of  our  orchards  and  ornamental  grounds.  It  is  only  necessary 
to  cite  the  mealy  bugs  of  greenhouses,  the  oyster-shell  bark  louse  of  the 
apple,  and  the  various  species  of  scale  insects  destructive  to  citrus  fruits 
to  establish  this  fact. 

Notwithstanding  the  great  importance  of  the  subject,  comparatively 
little  thorough  work  has  been  done  on  the  species  of  this  country.  This 
is  doubtless  in  a  great  part  due  to  the  difficulties  attending  a  careful 
study  of  even  a  single  species  of  this  group,  and  the  fact  that  the  small 
size  and  plain  appearance  of  the  insects  render  them  unattractive  to 
most  entomologists.* 

This  report  on  scale  insects  is  an  outgrowth  of  the  investigation  of 
insects  injurious  to  orange  trees,  which  was  begun  last  year.  In  the 
early  part  of  that  investigation  I  became  convinced  that  by  far  the 
greater  part  of  the  injury  done  to  orange  trees  by  insects  was  caused 
by  scale  insects;  and  that  I  could  not  do  a  more  useful  work  than  to 
n\ake  an  exhaustive  study  of  that  family,  including  not  merely  those 
that  infest  citrus  trees,  but  all  the  species  occurring  in  the  United  States. 
I  collected  many  of  our  southern  species  while  on  a  trip  through  the 
State  of  Florida  during  the  months  of  January  and  February,  1880i;  dur¬ 
ing  the  following  summer  I  spent  three  months  in  the  fruit-growing  sec¬ 
tions  of  California  and  Utah,  investigating  the  scale  insects  found  there; 
and  extensive  collections  were  also  made  by  assistants  and  correspond¬ 
ents  in  the  eastern  part  of  the  United  States.  A  series  of  experiments 
were  made  to  ascertain  the  best  method  of  destroying  these  pests,  and 
with  very  satisfactory  results.  These  experiments  will  be  continued 
during  the  present  season.  Many  species,  including  all  those  that  in¬ 
fest  oranges  in  this  country,  were  colonized  on  small  trees  growing  in 
pots  in  the  breeding  room  of  the  division.  In  this  way  we  have  been 
able  to  follow  their  complete  life  history.  In  some  instances  the  species 
has  been  observed  daily  through  five  generations. 

For  want  of  time  I  have  been  unable  to  prepare  descriptions  of  all 
the  species  which  we  have  collected.  I  hope,  however,  to  be  permitted 
at  some  future  time  to  publish  a  more  exhaustive  memoir  on  the  subject, 
and  trust  that  the  reader  will  remember  that  this  is  simply  the  result 

*  Previous  to  this  only  about  thirty  species  have  been  described  by  American  writers  ; 
and  of  this  number  more  than  one-half  were  described  by  Dr.  Asa  Fitch,  the  first  State 
Entomologist  of  New  York. 


(276) 

425 


426 


Bulletin  372 


of  but  little  more  than  one  year's  study  pursued  with  limited  means 
(there  being  no  special  appropriation  for  it)  and  in  addition  to  the  ordi¬ 
nary  duties  of  the  division  of  entomology. 

CHARACTERS  OF  THE  COCCIDAE 

The  scale  insects,  or  bark  lice,  and  the  mealy  bugs,  together  with 
other  insects  for  which  there  are  no  popular  names,  comprise  the  family 
known  to  entomologists  as  the  Coccidae.  This  is  a  division  of  the  order 
iiOMOPTERA,  to  which  belong  also  the  plant  lice  (Aphidae),  the  cicadas, 
the  leaf  hoppers,  and  certain  other  insects. 

We  will  not  in  this  place  enter  into  a  discussion  of  the  characters  of 
the  Homoptera  or  of  the  zoological  relations  of  the  Coccidae  to  the  other 
families  included  in  that  order.  But  referring  those  who  are  interested 
in  these  points  to  the  textbooks  on  entomology  (see  also  report  of  this 
department  for  1876,  pp.  24-46),  we  will  proceed  at  once  to  a  discussion 
of  the  Coccidae. 

In  many  respects  this  is  a  very  anomalous  group  of  insects,  differing 
greatly  even  from  closely  allied  forms  in  appearance,  habits,  and  meta¬ 
morphoses.  Not  only  do  the  members  of  this  family  appear  very  dif¬ 
ferent  from  other  insects,  but  there  is  a  wonderful  variety  of  forms 
within  the  family;  and  even  the  two  sexes  of  the  same  species  in  the 
adult  state  differ  as  much  in  appearance  as  insects  belonging  to  differ¬ 
ent  orders. 

The  most  obvious  characters  in  which  the  Coccidae  agree,  and  by  which 
they  may  be  distinguished  from  other  insects  belonging  to  the  ITomop- 
tera,  are  the  following :  the  females  never  possess  wings ;  the  males  are 
winged  in  the  adult  state,  but  unlike  other  homopterous  insects  possess 
only  a  single  pair  of  wings,  the  second  pair  being  represented  by  a  pair 
of  small  club-like  organs  called  halteres,  each  usually  furnished  with 
a  bristle,  which  in  ail  the  species  that  I  have  studied  is  hooked  and  fits 
into  a  pocket  on  the  anterior  wing  of  the  same  side.*  (See  Plate  XXI.) 
The  male  in  the  adult  state  has  no  organs  for  procuring  food,  the  mouth 
parts  disappearing  during  the  m.etamorphoses  of  the  insect  and  a  second 
pair  of  eyes  appearing  in  their  place. 

The  strange  forms  assumed  by  certain  species  of  bark  lice  has  led  j:o 
their  being  mistaken  for  very  different  organisms.  Thus  the  adult 
females  of  a  species  of  a  genus  of  bark  lice  (Kermes)  common  on  oaks 
in  various  parts  of  the  world  have  been  commonly  mistaken  for  galls. 
A  species  of  this  genus  is  represented  on  Plate  IX,  figure  1 ;  the  gall-like 
objects  on  the  twig  of  oak  are  the  females;  the  immatured  males  are 
very  different  in  form,  and  are  represented  on  the  leaves.  The  resem¬ 
blance  to  galls  is  shared  somewhat  by  certain  other  genera  of  this  family. 
In  fact,  the  family  is  termed  by  the  French  Gallinsectes  on  account  of 
this  resemblance. 

There  is  a  remarkable  species  belonging  to  this  family  found  in  the 
West  Indies  in  the  furrow^s  of  the  land  newly  turned  up,  which  from  its 
resemblance  to  a  pearl  is  known  as  the  ground  pearl,  and  is  frequently 
sent  to  Europe  in  collections  of  shells  under  that  name.  It  is  stated  by 
Guilding,  who  first  described  this  insect  (Trans.  Linn.  Soc.  Lond.,  1833, 
T.  16,  P.  1,  pp.  115-119)  under  the  name  of  Margarodes  formicarium, 

*  The  relations  existing  between  the  halteres  and  the  anterior  wings  were  first  ob¬ 
served  by  Mrs.  Comstock  while  making  drawings  for  this  report.  She  has  repeatedly 
seen  a  male  in  the  act  of  replacing  the  hook  of  the  bristle  in  the  pocket  from  which 
it  had  been  removed  while  the  insect  was  being  mounted  for  examination  under  a 
microscope.  Our  observations,  however,  have  been  too  limited  to  enable  us  to  state 
positively  what  is  the  function  of  the  halteres  ;  but  we  believe  that  they  aid  in  flight. 
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that  it  occurs  in  the  Bahamas,  and  is  strung  into  necklaces  and  orna¬ 
mental  purses  by  the  ladies.  It  was  believed  by  Building  that  the 
ground  pearls  were  parasitic  on  the  ants,  in  and  near  the  nests  of  which 
they  were  found.  I  tliink,  however,  that  it  is  more  probable  that  the 
so-called  pearls  derive  their  nourishment  from  the  roots  of  plants  in  the 
soil,  and  that  they,  instead  of  destroying  ants,  furnish  them  with  food 
in  the  form  of  an  excretion,  as  man}';  other  species  of  Coccidae  are  known 
to  do. 

The  habit  of  excreting  a  sweet  fluid,  which  many  species  possess,  to¬ 
gether  with  the  strange  forms  of  the  insects,  has  also  led  to  some  strange 
mistakes.  Thus  one  species  which  occurs  on  pine  was  at  first  taken  for 
a  nectar-secreting  gland  (Unger,  Flora,  1844,  p.  713). 

^  DIVISION  OF  THE  COCCIDAE  INTO  SUBFAMILIES 

Owing  to  the  great  diversity  of  form  and  structure  among  the  species 
belonging  to  this  family  they  may  be  grouped  into  several  subfamilies; 
and  such  a  grouping  is  necessary  before  generalizations  can  be  made 
respecting  the  habits  and  metamorphoses  of  the  various  species.  Sig- 
noret  in  his  monograph  of  this  family  divides  it  into  four  sections."^  We 
believe  that  each  of  these  sections  should  rank  as  a  subfamily,  and  will 
so  consider  them.  They  are  characterized  as  follows : 

I.  Diaspinae. —  This  subfamily  includes  all  the  species  of  Coccidae 
covered  by  a  scale  composed  in  part  of  molted  skins  and  partly  of  a 
secretion  of  the  insect. 

Examples. —  The  oyster-shell  bark  louse  of  the  apple  {Mytilaspis  pomo- 
rum),  the  red  scale  of  the  orange  {Aspidiotus  aurantii),  and  Glover’s 
orange  scale  {Mytilaspis  Gloverii). 

II.  Brachyscelinae. —  This  subfamily  includes  certain  species  of 
Coccidae  which  live  in  galls.  All  the  described  species  are  Austra¬ 
lian.  Consequently  the  subfamily  will  not  receive  further  notice  in  this 
report. 

III.  Lecaninae. —  The  original  characters  of  this  subfamily  as  given 
by  Signoret  are  as  follows :  Species  either  naked  or  inclosed,  or  sim¬ 
ply  covered  with  waxy  calcareous  or  filamentary  material;  most  of  the 
females  after  impregnation  taking  on  a  different  form,  and,  once  fixed, 
remaining  so  for  the  rest  of  their  lives,  although  while  young  they  re¬ 
tain  the  power  of  moving  under  certain  circumstances. 

IV.  CocciNAE. —  Signoret  originally  gave  the  characters  of  the  Coc- 
cinae  as  follows :  Females  keeping  the  form  of  the  body  with  the  seg¬ 
ments  distinct  until  the  end,  and  also  retaining  the  power  of  motion; 
they  are  naked  or  covered  more  or  less  with  a  wavy  whitish  excretion, 
filamentary  and  more,  or  less  spumous. 

These  characters  were  afterwards  found  to  be  insufficient  to  separate 
the  two  groups  as  the  genus  Kermes  which,  from  the  study  of  the  young 
larva,  belongs  evidently  to  the  Coccinae,  is  fixed  and  covered  with  a 
hard  horny  substance,  hiding  the  segmentation  and  giving  it  precisely 
the  appearance  of  a  Lecanium.  Signoret  therefore  substituted  the  fol¬ 
lowing  characters:  Lower  lip  1-jointed  in  the  Lecaninae,  multiarticulate 
in  the  Coccinae;  anal  plates  present  in  the  Lecaninae,  absent  in  the 
Coccinae;  anal  extremity  with  the  Coccinae  divided  into  two  lobes,  each 
furnished  with  a  long  bristle. 

*  Annales  de  la  SociSte  Entomologique  de  France,  18G9,  ,p.  98.  We  have  not  included 
the  section  Lecanodiaspis  established  by  Targionl-Tozzetti,  as  all  the  representatives 
of  it  which  we  have  been  able  to  study  have  been  found  to  belong  to  some  one  of  the 
other  sections. 
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Examples  of  Lecaninae. —  The  black  scale  of  California  {Lecanium 
oleae  Bernard),  the  maple-bark  louse  {Pulvinaria  innumerabilis  Rath- 
von),  the  lac  insect  {Carteria  lacca  Ker.). 

Examples  of  Coccinae. —  The  mealy  bugs  (Dactylopius),  the  cochenille 
insect  {Coccus  cacti  Linn.). 

METAMORPHOSES  OF  THE  COCCIDAE 

The  changes  through  which  a  scale  insect  passes  in  the  course  of  its 
development  are  very  remarkable.  But  as  the  metamorphoses  and  hab¬ 
its  of  each  division  of  the  family  are  somewhat  peculiar,  it  is  neces¬ 
sary  to  consider  each  subfamily  by  itself.  We  will  discuss  in  this  place 
only  the  first  subfamily. 

1.  The  Diaspinae. —  The  newly-hatched  scale  insect  is  oval  in  out¬ 
line,  much  flattened,  furnished  with  six  legs,  a  pair  of  antennae,  and 
an  apparatus  for  sucking  the  juices  from  plants.  (See  Plate  III,  fig.  2c, 
young  of  Aspidiotus  ficus.)  At  this  stage  of  its  existence  it  is  very 
small,  a  mere  speck,  which  the  untrained  eye  could  only  with  difficulty 
detect.  By  means  of  a  lens,  however,  these  minute  creatures  can  be 
seen  crawling  in  all  directions  over  the  leaves  or  bark  of  an  infested 
tree.  After  w^andering  for  a  time,  usually  but  a  few  hours  or  even  less, 
the  young  scale  insect  settles  on  some  part  of  the  plant,  inserts  its 
beak,  and,  drawing  its  nourishment  from  the  plant,  begins  its  growth 
at  the  expense  of  its  host.  In  a  short  time  there  begins  to  exude 
from  the  body  of  the  larva  fine  threads  of  wax,  which  are  cottony  in 
appearance.  The  excretion  of  this  wax  continues  until  the  insect  is 
completely  covered  by  it.  The  rate  at  which  this  excretion  is  produced 
varies  greatly.  Thus  larvae  of  the  red  scale  of  Florida  {Aspidiotus  ficus) 
which  were  only  one  day  old  were  found  to  be  completely  covered  by 
the  cottony  mass  which  they  had  excreted,  while  the  larv’ae  of  GloveFs 
scale  {Mytilaspis  Gloverii)  did  not  become  entirely  covered  until  they 
were  six  days  old.  Sooner  or  later  the  larva  begins  to  excrete  a  pellicle, 
which,  although  very  thin,  is  dense  and  firm  in  texture.  The  mass  of 
cottony  fibers  either  melts  or  is  blown  away,  or,  as  in  certain  species 
of  Aspidiotus,  a  portion  remains  as  a  white  dot  or  ring  on  the  center  of 
the  scale.  After  a  period,  which  in  several  species  that  we  have  studied 
is  about  one-half  of  the  time  from  the  hatching  of  the  larva  to  the 
emerging  of  the  male,  or  one-third  of  the  time  from  the  birth  of  the 
female  to  the  date  at  which  she  begins  ovipositing,  the  larva  sheds  its 
skin.  In  some  species  this  does  not  take  place  until  after  the  beginning 
of  the  formation  of  the  permanent  scale,  and  in  such  cases  the  molted 
skin  adheres  to  the  inner  surface  of  the  scale,  and  cannot  be  seen  while 
it  is  in  its  normal  position  on  the  plant.  This  is  true  of  many  species 
belonging  to  the  genus  Aspidiotus  {A.  ficus,  A.  citri,  A.  perniciosus,  and 
others).*  In  these  species  the  position  of  the  exuviae  is  indicated  by  a 
nipple-like  prominence,  often  marked  by  a  white  ring  or  dot,  which  is 
the  remains  of  the  cottony  mass  first  ‘excreted.  In  other  species  the 
molt  takes  place  before  the  beginning  of  the  excretion  of  the  perma¬ 
nent  scale.  In  these  the  larval  skin  is  plainly  visible  either  upon  the 
surface  of  the  scale,  as  in  certain  species  of  Aspidiotus  {A.  nerii,  Plate 
IV,  fig.  Ic)  and  in  Diaspis  (Plate  V,  fig.  la,  2a),  or  at  one  extremity,  as  in 
Mytilaspis  (Plate  VII,  fig.  la).  Sometimes,  however,  the  larval  skin  is 
covered  by  a  delicate  transparent  layer,  which,  I  think,  is  the  melted 
or  compacted  remains  of  the  cottony  mass  excreted  by  the  young  larva 
(Plate  VII,  fig.  2a). 


*  For  figures  of  A.  ficus  and  A.  citri  see  Plate  III. 
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The  change  which  the  larva  undergoes  at  this  molt  is  a  very  remark¬ 
able  one,  appearing  to  be  a  retrogression  instead  of  an  advancement  to 
a  more  highly  organized  form,  as  is  the  rule  in  the  development  of 
animals.  With  the  skin  are  shed  the  legs  and  antennae."^  The  young 
scale  insect  thus  becomes  a  degraded  grub-like  creature  with  no  organs 
of  locomotion.  The  mouth  parts  remain,  however,  in  a  highly  devel¬ 
oped  state  and  are  well  fitted  to  perform  their  functions.  This  appa¬ 
ratus  is  not  the  least  remarkable  thing  in  the  structure  of  these  insects. 
It  is  terminated  by  a  thread-like  organ,  which  is  frequently  much  longer 
than  the  body  of  the  insect,  and  is  composed  of  four  delicate  hair-like 
bristles.  By  means  of  this  organ  the  insect  is  firmly  attached  to  the 
plant  and  draws  its  nourishment  therefrom.  From  this  stage  the  de¬ 
velopment  of  the  sexes  differs. 

The  second  and  last  molt  of  the  female  takes  place,  in  those  species 
which  we  have  studied  most  carefully,  when  she  is  about  twice  as  old 
as  when  the  first  molt  occurred.  The  change  in  appearance  at  this 
molt  presents  nothing  remarkable.  The  second  cast  skin  is  joined  to 
the  first  and  with  it  forms  a  part  of  the  scale  which  covers  the  body  of 
the  insect.  Sometimes,  as  in  the  genus  Fiorinia  (Plate  XI,  fig.  7),  this 
molted  skin  is  very  large  and  constitutes  the  greater  part  of  the  scale; 
but  more  commonly  the  exuviae  form  but  a  small  proportion  of  the 
scale,  the  greater  part  of  it  being  excreted  subsequently  to  the  second 
molt.  Soon  after  the  second  molt  of  the  females  takes  place  the  adult 
males  emerge,  and  doubtless  the  impregnation  of  the  females  occurs  at 
once.  After  this  the  body  of  the  female  increases  in  size,  becoming  dis¬ 
tended  with  eggs.  The  oviposition  takes  place  gradually,  and  in  those 
species  that  we  have  studied  begins  when  the  female  is  about  three  times 
as  old  as  when  the  first  molt  occurred.  In  other  words,  the  three  inter¬ 
vals  between  the  birth  of  the  female  and  the  first  molt,  between  the  latter 
and  the  second  molt,  and  between  this  and  the  beginning  of  oviposition 
are  about  equal.  The  eggs  are  deposited  beneath  the  scale,  the  body 
of  the  female  gradually  shrinking  and  thus  making  room  for  them. 
(See  Plate  VII,  fig.  15  and  2c.)  Some  species,  however,  are  viviparous. 

The  male  scale  insect  during  the  early  part  of  its  larval  life  is  indis¬ 
tinguishable  from  the  female.  The  first  molt  occurs  at  the  same  time 
and  is  accompanied  by  a  similar  change,  the  male  larva  like  the  female 
losing  its  legs  and  antennae.  The  second  molt  is  also  synchronous 
with  the  second  molt  of  the  female;  but  here  the  similarity  in  form 
between  the  two  sexes  ceases.  Even  before  this  molt  takes  place  there 
may  be  observed  the  formation  of  rudimentary  limbs  beneath  the  trans¬ 
parent  memberless  skin  of  the  larva ;  and  after  this  skin  is  shed  the 
male,  now  in  the  pupa  state,  differs  remarkably  from  the  female.  The 
male  pupa  has  long  antennae,  and  its  legs  and  wings,  although  in  a 
rudimentary  state,  are  very  large.  The  duration  of  the  pupa  state  in 
those  species  which  we  have  bred  is  short,  lasting  but  a  few  days;  and 
then  after  a  third  casting  of  the  skin  the  adult  male  appears. 

The  outline  figures  on  Plates  XXI  and  XXII  represent  the  insect  in  this 
stage.  The  anterior  wings,  though  very  delicate,  are  large,  and  enable 
the  male  to  fly  readily.  The  posterior  wings  are  represented  only  by  a 
pair  of  halteres.  These  insects  resemble  in  this  respect  the  flies,  gnats, 
and  other  insects  belonging  to  the  order  Diptera,  or  two-winged  insects. 
The  posterior  end  of  the  body  is  furnished  with  a  style  which  is  some¬ 
times  nearly  as  long  as  the  remainder  of  the  body,  and  is  the  external 


*  Rudiments  of  antennae  are  sometimes  retained,  as  in  certain  species  of  M5’tilaspis. 
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organ  of  reproduction.  As  our  figures  represent  only  a  dorsal  view,  the 
most  remarkable  character  of  the  adult,  the  supplementary^  eyes  which 
take  the  place  of  the  mouth  parts,  is  not  shown. 


EXPLANATION  OF  CHARACTERS  USED  IN  CLASSIFICATION  OF  THE  COCCTDAE 

Many  members  of  this  family  differ  so  greatly  from  the  ordinary  forms 
of  insects  that  in  classifying  them  it  becomes  necessary  to  use  charac¬ 
ters  peculiar  to  them.  This  is  especially  true  of  the  subfamily  Diaspinae, 
where  the  scale  and  the  last  segment  of  the  female  present  nearly  all  of 
the  tangible  specific  characters.  Much  stress  has  been  laid  by  certain 
writers  upon  the  characters  presented  by  the  male.  But,  although  we 
have  done  our  best,  we  have  found  little  in  this  sex  that  is  of  value  for 
separating  closely  allied  species  that  can  be  put  into  words.  We  have 
bred  the  males  in  much  greater  number’s  both  of  species  and  of  speci¬ 
mens  than  has  ever  been  done  before  by  a  single  student.  These  have 
been  figured  very  carefully,  the  drawings  being  made  on  a  large  scale 
and  reduced  by  photography.  Great  care  has  been  taken  to  represent 
accurately  the  shape  and  relative  size  of  the  different  parts  of  the  body. 
The  results  of  our  labor  in  this  direction  are  given  with  the  hope  that 
in  the  future  they  may  be  found  of  more  value  than  appears  to  us  now. 
The  disappointment  which  we  have  experienced  in  the  study  of  the 
males  has  been  relieved  by  the  success  which  has  attended  our  study  of 
the  margin  of  the  last  segment  of  the  females  of  the  Diaspinae.  Here 
we  have  found  a  set  of  characters  which  have  received  almost  no  atten¬ 
tion  heretofore,  but  which  are  almost  the  only  ones  which  can  be  relied 
ujion  for  separating  closely  allied  forms.* 

Scale. —  The  term  scale  is  applied  to  the  thin  pellicle  which  covers 
the  dorsal  surface  of  the  bodies  of  all  the  Diaspinae.  It  is  composed  in 
part  of  molted  skins,  of  which  two  are  attached  to  the  scale  of  the 
female,  and  one  to  that  of  the  male;  these  are  termed  the  exuviae. 
There  is  also  a  layer  composed  of  excretion,  and,  in  some  cases  at  least, 
of  the  ventral  half  of  the  molted  skins  between  the  body  of  the  insect 
and  the  bark  of  the  plant  upon  which  it  is.  This  layer  varies  greatly 
in  thickness  and  presents  in  some  instances  specific  characters.  I  do 
not  find  that  it  has  been  noticed  by  authors.  In  the  descriptions  of 
species  I  have  termed  it  the  ventral  scale. 

Last  abdominal  segment. — As  stated  under  the  head  of  Metamor¬ 
phoses,  the  members  of  the  subfamily  Diaspinae  undergo  a  remarkable 
change  at  the  time  of  the  first  molt,  losing  their  legs  and  antennae,  and 
thus  becoming  apparently  less  highly  organized  than  in  the  larval  state. 
At  the  same  time  the  last  abdominal  segment  assumes  a  remarkable 
form,  becoming  fiattened  and  fringed  with  numerous  appendages.  In 
the  male  this  character  is  transient;  the  form  of  this  segment  changing 
gradually,  previous  to  the  second  molt,  to  that  which  it  bears  in  the 

♦Although  I  have  endeavored  to  so  describe  and  figure  the  more  important  species 
of  scale  insects  that  they  may  be  easily  r-^'cognized  by  any  careful  reader,  still  I  am 
forced  to  state  that  in  many  cases  it  is  useless  to  try  to  separate  closely  allied  species 
by  a  study  of  the  scale  alone.  The  most  reliable  characters  are  presented  by  the 
spinnerets,  and  the  fringing  lobes,  plates,  and  spines  of  the  caudal  segment  of  the 
adult  female.  In  the  study  of  these  characters  good  work  can  only  be  done  with  the 
best  of  apparatus.  The  specimens  must  be  carefullj’  mounted  and  examined  with  a 
good  microscope  using  a  one-fifth  inch  objective  or  a  higher  one.  We  have  used  for 
our  finest  work  a  Hartnack  No.  9  (equivalent  to  one-eleventh  inch  Am.  objective)  and 
a  No.  5  eye  piece  ;  this  combination  gives  a  magnification  of  about  thirteen  hundred 
diameters. 
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pupa  state.  In  the  female,  however,  this  segment  becomes  hardened 
apparently  by  the  deposition  of  chitine,  and  the  peculiar  form  is  pre¬ 
served  throughout  the  remainder  of  the  insect’s  life.  In  fact,  so  com¬ 
pletely  are  these  parts  chitinized  that  their  peculiar  forms  are  preserved 
even  after  the  insect  is  dead  and  the  remainder  of  its  body  is  so  shriv¬ 
eled  as  to  be  unrecognizable.* 

The  very  careful  study  which  we  have  made  of  this  segment  and  its 
appendages,  embracing  an  examination  of  several  thousand  mounted 
specimens,  has  demonstrated  that  the  characters  here  presented  are 
very  constant  within  the  limits  of  each  of  the  species  which  we  have  in¬ 
vestigated.  In  fact  they  are  the  only  characters  upon  which  we  have 
been  able  to  place  implicit  confidence  in  separating  closely  allied  forms. 
I  have  therefore  given  considerable  space  in  the  description  of  species 
to  these  characters.  In  each  case  the  description  has  been  based  upon  a 
study  of  the  adult  female. 

Upon  the  dorsal  surface  of  the  segment  are  usually  several  lines  of 
holes  which  are  the  openings  of  glands  which  execrete  a  part  at  least  of 
the  substance  of  which  the  scale  is  composed.  I  have  studied  specimens 
in  which  there  was  a  thread  of  excretion  extending  from  each  of  these 
openings  to  the  scale.  Although  these  openings  are  very  prominent 
I  have  failed  to  find  that  they  present  specific  characters,  and  so  have 
made  no  use  of  them  in  classification;  and  have  figured  them  in  but 
few  instances.  In  the  more  transparent  species  they  are  easily  seen 
through  the  body  when  examining  it  from  the  ventral  side,  and  unless 
a  good  microscope  be  used,  the  openings  of  the  two  surfaces  will  be  con¬ 
fused.  Near  the  center  of  the  ventral  surface  of  this  segment  is  the 
vaginal  opening,  which  is  large,  and  which  is  represented  in  nearly  all  of 
our  drawings  of  this  segment. 

In  most  species  there  is  a  greater  or  less  number  of  peculiar  openings 
arranged  in  groups  around  the  vaginal  orifice.  These  are  termed  spin¬ 
nerets  (filieres)  by  Signoret,  a  term  which  is  also  applied  to  various  other 
openings,  tubes,  and  tubular  spines  which  occur  on  this  and  other  seg¬ 
ments  of  the  body,  and  which  are  supposed  to  be  openings  to  glands 
which  excrete  the  covering  of  these  insects.  The  pores  which  are  ar¬ 
ranged  in  groups  about  the  vaginal  opening  differ  remarkably  from 
others  in  being  compound,  each  spinneret  being  a  circular  plate  perfo¬ 
rated  by  several  small  openings.t 

The  presence  or  absence  of  these  spinnerets,  the  number  of  them  in 
each  group,  and  the  number  of  groups,  are  characters  of  some  value  in 
classification.  They  cannot  however  be  relied  upon  implicitly.  The 
number  of  spinnerets  in  each  group  varies  more  or  less  in  every  species, 
and  even  upon  the  two  sides  of  the  body  of  the  same  individual.  But 
as  this  variation  is  usually  quite  limited  it  does  not  render  this  char¬ 
acter  valueless.  In  most  species  the  number  of  the  groups  of  these 
spinnerets  is  either  four  or  five.  When  they  are  five,  one  is  situated 
cephalad  of  the  vaginal  opening,  and  two  on  each  side  of  it.  These 
groups  I  have  designated  as  the  anterior,  -anterior-lateral,  and  posterior- 
lateral,  respectively.  When  there  are  only  four  groups,  it  is  the  anterior 
one  that  is  wanting.  Other  forms  of  grouping  of  the  spinnerets  exist 
and  will  be  described  in  the  descriptions  of  the  species  in  which  they 
occur.  On  the  posterior  margin  of  the  segment  are  situated  numerous 

*  Ib  one  instan-ce  I  removed  from  under  thein-  scales  the  dried  bodies  O'f  scale  insects 
which  had  been  in  a  collection  for  twenty-five  years,  and  found  that  the  characters 
presented  by  this  segment  were  perfectly  preserved. 

1 1  have  observed  similar  compound  spinnerets  near  the  base  of  the  oral  setae  in  sev¬ 
eral  species  (C,  furfurus  and  P.  pergandii) . 
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appendages  of  which  three  forms  may  be  distinguished;  these  I  have 
termed  lobes,  spines,  and  plates. 

The  lobes  are  usually  the  most  conspicuous  of  the  appendages  of  this 
segment.  They  appear  to  be  inserted  in  a  groove  between  the  posterior 
edges  of  the  upper  and  lower  surfaces  of  this  segment.  But  in  two 
species  which  I  have  succeeded  in  dissecting  {A.  obscurus  and  an  unde¬ 
scribed  species)  I  found  each  lobe  to  consist  of  a  prolongation  of  the 
margins  of  the  dorsal  and  of  the  ventral  walls  of  the  segment;  these 
prolongations  being  much  thickened  and  joined  at  their  distal  extremi¬ 
ties.  This  thickening  of  the  body  wall  extends  anteriorly  for  a  short 
distance  upon  both  the  dorsal  and  ventral  sides  of  the  body,  but  chiefly 
upon  the  former.  The  number  of  these  lobes  varies  from  one  to  four 
pairs. 

In  some  species  a  part  of  the  lateral  margin  of  the  segment  appears 
to  be  of  the  same  structure  as  the  lobes. 

In  certain  species  thickenings  of  the  body  wall  occur  near  the  prolonga¬ 
tions  of  the  lobes  but  more  or  less  distinct  from  them.  In  each  of  the 
species  which  I  have  dissected  these  thickenings  are  on  the  dorsal  side 
of  the  body ;  this  point  can  be  determined  only  by  splitting  the  speci¬ 
men  and  studying  the  dorsal  and  ventral  halves  of  the  body  separately. 
In  an  unmutilated  specimen  the  thickenings  of  the  body  wall  appear 
like  organs  within  the  body.  The  number,  size,  and  position  of  these 
thickenings  afford  good  specific  characters. 

In  certain  species  the  posterior  margin  of  the  segment  is  incised  two 
or  three  times  (usually  twice)  on  each  side  of  the  meson.  These  inci¬ 
sions  and  the  edges  of  them  (which  are  usually  thickened)  afford  char¬ 
acters  of  importance.  As  with  the  thickenings  described  above  it  is 
difficult  to  determine  from  an  unmutilated  specimen  upon  which  sur¬ 
face  these  incisions  are.  They  are  represented  in  all  of  our  drawings 
as  they  appear  when  seen  from  the  ventral  side. 

The  spines  are  situated  near  the  posterior  margin  of  the  segment. 
There  are  usually  two,  one  on  the  dorsal  surface  and  one  on  the  ventral 
surface,  associated  with  each  of  the  lobes.  Others  are  situated  at  va¬ 
rious  intervals  between  the  lo'bes  and  the  penultimate  segment.  In  many 
instances  these  spines  appear  to  be  tubular;  and  I  have  repeatedly  seen 
what  appeared  to  be  threads  extending  from  them;  hence  they  may  be 
spinnerets. 

In  the  descriptions  the  lobes  and  spines  are  numbered,  beginning  at 
the  meson,  the  corresponding  lobes  of  each  side  of  the  body  bearing  the 
same  numbers.  They  are  thus  considered  in  pairs;  as  are  the  legs  and 
wings  of  other  insects,  excepting  that  in  numbering  the  lobes  and  spines 
the  numbers  increase  cephalad  instead  of  caudad. 

Under  the  head  of  plates  I  have  classed  all  the  remaining  appendages 
which  fringe  this  segment.  They  are  usually  long,  flattened,  and  more 
or  less  notched  or  toothed.  Sometimes,  however,  they  are  hair-like  or 
spine-like.  This  is  especially  the  case  on  the  side  of  the  seg^ment;  here, 
too,  the  form  and  number  are  not  so  constant  as  it  is  between  the  lobes. 
When  studying  .the  ventral  surface  of  this  segment  a  clear  spot  on  the 
middle  line  of  the  body  is  usu'aLly  visible.  This  is  the  anal  opening, 
and  is  really  on  the  dorsal  surface  of  the  segment;  its  apparent  position 
is  represented  in  the  figures,  and  as  will  be  readily  seen  varies  greatly 
in  different  species. 

There  are  many  other  openings  and  appendages  of  this  segment  which 
we  have  not  represented  in  our  figures,  as  no  use  has  been  made  of 
them  in  classification,  and  the  representation  of  them  would  only  tend 
to  confuse  the  illustrations. 
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TERMS  DENOTING  POSITION  OR  DIRECTION  OF  ORGANS 

The  use  of  the  terms  upper,  lower,  inner,  outer,  before,  behind,  and 
similar  expressions  in  the  technical  descriptions  of  animals,  or  of  their 
parts,  has  led  to  so  much  confusion  that  there  is  a  strong  movement 
on  the  part  of  the  leading  zoologists  in  favor  of  a  more  exact  anatomical 
nomenclature.*  Although  many  of  the  terms  proposed  may  never  be 
adopted,  others  which  are  obviously  appropriate,  definite,  and  concise 
are  rapidly  coming  into  use.  A  few  terms  of  this  class  are  introduced 
into  this  report.  The  position  and  direction  of  all  parts  and  organs 
are  referred  to  an  imaginary  plane  dividing  the  body  into  approxi¬ 
mately  equal  right  and  left  halves.  This  middle  plane  or  any  line  con¬ 
tained  therein  is  designated  as  the  meson.  The  corresponding  adjec¬ 
tive  is  mesal,  and  the  adverb  mesad.  In  combination  meson  becomes 
meso.  The  well-known  adjectives  dorsal,  ventral,  dextral,  sinistral,  lateral, 
proximal,  distal,  cephalic,  and  caudal  are  used  in  preference  to  less  definite 
terms,  as  are  also  the  corresponding  but  less  familiar  adverbial  forms, 
dorsad,  ventrad,  and  so  on. 

METHODS  OF  PREVENTING  THE  SPREAD  OF  SCALE  INSECTS 

The  facts  given  above  suggest  the  following  methods  of  preventing 
the  spread  of  scale  insects  to  orchards  and  other  cultivated  grounds  not 
already  infested  by  them.  In  planting  an  orchard,  choose  as  isolated 
a  spot  as  practicable,  so  as  to  be  able  to  control  as  fully  as  possible  the 
conditions  upon  which  the  introduction  of  pests  depends.  If  isolation 
cannot  be  obtained,  an  effort  should  be  made  to  induce  the  owners  of 
neighboring  orchards  to  join  in  the  determination  to  grow  clean  fruit. 
The  greatest  care  should  be  used  in  the  purchase  of  trees  and  in  the 
importation  of  buds.  Before  planting,  thoroughly  wash  all  such  trees 
with  some  substance,  as  a  strong  solution  of  soap,  which  will  destroy 
insects  without  injury  to  the  trees;  buds  and  scions  brought  from  other 
orchards  should  be  treated  in  the  same  way  before  using.  The  fact  that 
trees  or  scions  appear  free  from  pests  should  not  deter  one  from  using 
the  utmost  precaution,  for  the  untrained  eye  would  fail  to  detect  the 
early  stages  of  these  insects.  Do  not  visit  infested  orchards  unneces¬ 
sarily;  and,  above  all  things,  do  not  carry  home  specimens  of  scale  insects 
as  curiosities.  The  trees  should  be  watched  carefully,  and  if  one  is  ever 
found  to  be  infested  with  scale  insects  it  should  be  destroyed  at  once. 
Remember  that  no  better  investment  can  be  made  than  to  burn  such  a 
tree,  and  that  no  other  time  is  so  good  for  doing  it  as  the  day  it  is  first 
found  to  be  infested.  The  system  of  exchange  of  fruit  boxes  which  is 
practiced  in  some  markets,  notably  in  San  Francisco,  is  a  very  danger¬ 
ous  one.  Each  shipper  should  have  his  boxes  marked,  and  insist  on 
not  receiving  boxes  belonging  to  other  shippers.  And  in  any  case 
when  boxes  are  sent  to  a  market  where  fruit  from  infested  orchards  is 
received  they  should  be  scalded  on  their  return.  This  precaution  will 
tend  to  check  the  spread  of  the  codling  moth  and  other  pests  as  well 
as  scale  insects. 

The  use  of  fertilizers  is  often  recommended  as  both  a  preventive  of 
the  attacks  of  scale  insects  and  a  remedy  to  be  used  when  an  orchard 
becomes  infested.  The  general  testimony  of  fruit  growers  is  that  sickly 
trees  are  much  more  liable  to  be  attacked  by  scale  insects  than  those 
which  are  healthy.  Doubtless,  in  many  instances,  the  effect  of  the 


*  See  paper  by  Dr.  Burt  G.  Wilder  on  “A  Partial  Revision  of  Anatomical  Nomencla¬ 
ture,”  Science,  vol.  ii,  pp.  122-133. 
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presence  of  insects  has  been  considered  the  cause;  but  in  other  cases, 
some  of  which  have  come  under  my  observation,  the  sickly  condition 
of  the  tree  has  certainly  preceded  the  attacks  of  the  insects.  It  is 
difficult  to  explain  these  phenomena,  unless  we  suppose  that  the  sap  of 
a  sickly  tree  is  in  some  way  more  nutritious  than  that  of  a  vigorous 
tree,  for  the  period  during  which  these  insects  can  travel  is  so  limited 
that  they  are  not  able  to  make  a  choice  of  food  plant,  but  must,  under 
ordinary  circumstances,  live  or  die  on  the  plant  upon  which  they  were 
born.  Let  the  explanation  be  what  it  may,  the  fact  remains  that  vig¬ 
orous  trees  are  less  liable  to  become  infested  by  scale  insects.  I  have 
also  been  assured  by  many  fruit  growers,  and  some  of  them  men  of 
broad  experience  and  close  observation,  that  by  stimulating  the  growth 
of  an  infested  tree,  the  tree  will  throw  off  the  scale  insects.”  As  to  this 
I  cannot  speak  from  personal  experience.  But  testimony  of  this  kind 
is  so  general  that  I  am  inclined  to  believe  that  it  has  considerable  foun¬ 
dation  in  fact.  Moreover,  this  theory  is  simply  the  converse  of  the  one 
that  sickly  trees  are  more  subject  to  the  attacks  of  this  class  of  insects. 
In  any  case,  be  these  theories  true  or  not,  a  healthy  tree  will  be  better 
able  to  withstand  the  attacks  of  insects,  and  the  use  of  fertilizers  will 
aid  a  tree  in  recovering  from  the  enfeebling  effects  of  such  attacks. 

METHODS  OF  DESTROYING  SCALE  INSECTS 

In  many  cases  these  pests  have  gained  such  a  foothold  that  the  de¬ 
struction  of  a  small  number  of  trees  Would  not  suffice  to  free  the  orchards 
from  them.  And  hence,  to  accomplish  our  purpose,  it  is  necessary  to 
be  able  to  destroy  the  insects  without  injury  to  the  infested  trees. 
During  the  past  year  I  have  conducted  many  experiments  with  various 
substances  which  have  been  recommended  for  this  purpose.  In  every 
case  care  has  been  taken  to  note  the  effect  upon  the  plant  of  the  sub¬ 
stance  used,  as  well  as  its  efficacy  as  an  insecticide.  Xext  in  importance 
to  these  considerations  are  the  cost  of  a  substance,  and  the  relative 
ease  with  which  it  may  be  applied.  These  have  also  been  carefully 
considered. 

From  the  suctorial  habits  of  this  group  of  insects,  the  remedies  avail¬ 
able  are  evidently  limited  to  such  as  destroy  life  by  simple  contact, 
and  such  as  produce  death  when  inhaled  through  the  spiracles.  The 
large  class  of  poisons  which  require  to  be  swallowed  with  the  food  of 
the  insect  are  useless,  as  the  food  is  taken  from  beneath  the  surface  of 
the  tissues  of  the  plant,  and  hence  beyond  the  reach  of  external  appli¬ 
cations  to  the  plant. 

Methods  of  applying  remedies. —  Certain  species  of  scale  insects  confine 
their  attacks  to  the  bark  of  the  trunk  and  larger  limbs  of  the  trees 
which  they  infest.  These  are  very  easily  reached.  The  best  method  is 
to  apply  the  substance  used  with  a  stiff  brush,  by  means  of  which  many 
insects  may  be  destroyed  meclianically,  and  the  remedy  brought  in 
contact  with  others  which  are  under  the  loose  bark  of  the  tree,  and 
would  thus  be  liable  to  escape  if  the  remedy  were  applied  otherwise. 

But  the  greater  number  of  species  of  this  family  of  insects  infest  the 
bark  of  the  smaller  branches  and  the  foliage.  To  reach  these  is  a  dif¬ 
ficult  matter.  It  can  be  done  best  by  means  of  water  and  some  form  of 
force  pump;  the  remedial  agent  being  diluted  with  water  and  the  mix¬ 
ture  then  sprayed  upon  the  infested  plants.  The  pump  which  I  have 
used  in  my  experiments  is  figured  in  Report  for  1879,  Plate  XIV,  con¬ 
sists  of  two  brass  tubes,  one  working  telescopically  within  the  other;  a 
hose  is  fastened  to  one  end  and  a  rose  can  be  attached  to  the  other;  this 

(285) 


Reports  on  Scale  Insects 


435 


rose  is  represented  in  the  lower  part  of  the  figure ;  an  arrangement  of 
valves  allows  water  to  pass  into  the  pump  through  the  hose,  but  will 
not  allow  it  to  return.  Thus,  when  the  smaller  tube  is  pulled  out,  the 
pump  is  filled  to  its  greatest  capacity;  by  pushing  this  tube  back,  the 
water  can  be  ejected  with  considerable  force  through  the  rose  in  a  fine 
spray.  By  using  a  nozzle  with  a  single  opening,  such  as  is  represented 
upon  the  pump,  a  stream  can  be  thrown  a  greater  distance.  In  this 
way  the  topmost  leaves  of  any  orchard  tree  can  be  reached.  In  apply¬ 
ing  liquids  on  a  large  scale,  as  upon  extensive  orchards,  the  work  can 
be  done  rapidly  by  placing  the  mixture  in  a  barrel  upon  a  wagon,  and 
pumping  directly  from  this  barrel.  In  case  expensive  solutions  are 
used  it  will  probably  be  found  desirable  to  collect  that  part  which  drops 
from  the  tree  while  the  application  is  being  made.  For  this  purpose  an 
apparatus  can  be  made  of  canvas  or  strong  cotton  cloth  supported  by 
a  frame  and  so  arranged  that  the  liquid  which  falls  on  it  will  flow  into 
a  receptacle,  and  can  thus  be  used  again.  In  addition  to  the  saving  of 
the  liquid  which  falls  from  the  tree,  the  use  of  an  apparatus  of  this  kind 
would  tend  to  cause  the  more  thorough  application  of  the  remedy,  as 
the  operator  would  feel  that  what  was  not  necessary  to  wet  the  trees 
would  fall  off  and  thus  be  saved.  The  great  difficulty  of  wetting  every 
part  of  the  tree  by  a  single  application  will  in  most  cases  render  several 
applications  necessary. 

Remedies  which  have  proved  practicable. —  Although  many 
substances  have  been  recommended  for  the  purpose  of  destroying  scale 
insects,  the  results  of  our  experiments  tend  to  show  that  in  most  cases 
these  substances  are  of  but  little  value.  A  few  of  the  agents,  however, 
have  been  found  to  be  both  efficient  and  practicable.  These  are  as 
follows : 

Soap. —  The  value  of  soap  as  an  insecticide  has  long  been  known;  and 
the  experiments  which  I  tried  with  it  were  made  chiefly  for  the  sake  of 
comparison  with  those  made  with  other  substances.  The  results,  how¬ 
ever,  were  so  remarkable  that  I  feel  warranted  in  saying  that  taking 
into  consideration  its  efficiency  as  a  means  of  destroying  scale  insects, 
its  effect  upon  plants,  and  its  cost,  there  is  at  this  time  no  better  remedy 
known  than  a  strong  solution  of  soap.  In  my  experiments  whale-oil 
soap  was  used,  and  the  solution  was  applied  by  means  of  a  fountain  pump 
to  orange  trees  infested  with  the  red  scale  of  California.  In  the  strongest 
solution  used  the  proportions  were  three-fourths  pound  of  soap  to  one 
gallon  of  water.  The  mixture  was  heated  in  order  to  dissolve  the  soap 
thoroughly;  and  the  solution  was  applied  while  yet  heated  to  about 
10(>°  F.  The  tree  upon  which  the  experiment  was  made  was  very  badly 
infested,  the  bark  of  the  trunk  being  literally  covered  with  scales.  Four 
days  after  the  application  of  the  solution  I  examined  the  tree  very  care¬ 
fully  and  could  find  no  living  insect  on  the  trunk  of  the  tree,  and  only 
a  small  proportion  of  the  coccids  on  the  leaves  appeared  po  be  still  alive. 
I  was  unable  to  examine  the  tree  again  personally,  but  three  months 
la^er  Mr.  Alexander  Craw,  of  Los  Angeles,  made  a  careful  examination 
of  this  and  some  other  trees  upon  which  we  had  experimented,  and  on 
this  one  he  was  unable  to  find  any  living  scale  insects.  Taking  into  con¬ 
sideration  the  extent  to  which  this  tree  was  infested,  and  the  fact  that 
hut  a  single  application  of  the  solution  was  made,  the  result  is  remarkable. 

In  another  experiment  the  solution  was  made  as  in  the  above  and  then 
an  equal  amount  of  cold  water  added.  The  tree  experimented  upon  was 
similar  to  the  one  used  for  the  former  experiment.  Four  days  after  the 
application  no  living  insects  could  be  found  on  the  trunk  of  the  tree, 
and  only  a  very  few  upon  the  leaves.  In  fact,  the  experiment  was  as 
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successful  as  could  be  expected,  it  being  very  difficult  to  reach  every 
insect  on  the  leaves  by  a  single  application.  When  Mr.  Craw  examined 
this  tree  three  months  later  he  found  but  few  living  insects  on  it. 

As  a  result  of  all  of  my  experiments  with  soap,  I  recommend  the  use 
of  it  in  the  proportion  of  one-fourth  pound  of  soap  to  one  gallon  of  water, 
repeating  the  application  after  an  interval  of  a  few’  days.  If  a  cheap 
soap  be  used,  which  can  be  obtained  for  from  four  to  six  cents  per  pound, 
the  cost  of  the  remedy  will  not  be  great  compared  with  what  is  to  be 
gained. 

Kerosene. —  This  is  the  best  and  cheapest  of  all  agents  for  the  destruc¬ 
tion  of  insects  where  it  can  be  applied  without  injury  to  crops  or  other 
property.  But  the  injurious  effects  which  are  liable  to  follow  the  use  of 
it  when  applied  to  living  plants  detracts  greatly  from  its  value.  To 
what  extent  it  can  be  safely  used  has  not  yet  been  fully  determined. 

We  have  tried  many  experiments  but  the  results  are  not  uniform. 
Spraying  kerosene  upon  the  leaves  of  cotton  killed  the  plant.  The  bark 
of  elm  trees  around  which  bands  of  felt  saturated  with  kerosene  had 
been  applied  was  destroyed  whenever  the  oil  reached  it. 

In  Jacksonville,  Fla.,  I  was  shown  orange  trees  the  trunks  of  which 
had  been  wet  with  kerosene  to  destroy  the  scale  insects,  and  the  ex¬ 
periment  resulted  in  the  destruction  of  the  greater  part  of  the  bark  to 
which  the  oil  had  been  applied.  On  the  other  hand,  I  have  repeatedly 
applied  the  pure  kerosene  to  the  leaves  of  orange  without  any  apparent 
result;  even  a  young  shoot,  which  although  two  feet  in  length  was  not 
more  than  fourteen  days  old,  was  uninjured  by  an  application  of  pure 
kerosene  which  thoroughly  wet  every  leaf  so  that  the  oil  flowed  from 
them  in  large  drops.  A  bark  louse  {Lecanium  hesperidum)  which  was 
very  abundant  upon  ivy  on  the  department  grounds  was  destroyed  by 
the  application  of  pure  kerosene  with  no  apparent  bad  results  to  the 
vine. 

The  experience  of  Mr.  Saunders  in  the  use  of  kerosene  in  the  orange 
house  of  the  department  has  extended  through  several  years.  He  gives 
the  results  of  his  experiments  as  follows"^ : 

Several  years  ago  the  department  imported  from  Europe  a  collection  of  the  Citrus 
family,  embracing  many  varieties  of  the  orange,  lemon,  lime,  &c.  The  plants  were 
in  a  very  bad  condition  when  taken  out  of  the  packages,  owing  to  detention  on  the 
voyage  and  other  causes;  most  of  them  were  denuded  of  foliage  and  very  scant  of  roots. 
They  were  at  once  planted  in  pots  and  placed  under  suitable  conditions  for  growth. 
It  soon  became  evident  that  they  were  badly  infested  with  a  scale  insect  which  greatly 
retarded  their  growth  and  prevented  their  propagation  and  distribution.  After  the 
failure  of  many  attempts  to  utterly  eradicate  this  insect,  the  collection  may  now  be 
said  to  be  entirely  rid  of  it.  This  has  been  effected  by  the  .persistent  use  of  a  small 
portion  of  coal  oil  applied  in  water.  About,  one  gill  of  astral  oil  in  five  gallons  of 
water  applied  to  the  plants  through  a  syringe  on  alternate  days  for  several  months 
has  destroyed  the  insects  without  injury  to  the  plants  ;  weaker  solutions  seemed  in¬ 
effective,  and  when  the  oil  was  increased  to  an  appreciable  degree,  the  young  leaves 
and  tender  shoots  of  the  oranges  were  injured. 

The  success  attending  Mr.  Saunders’s  use  of  coal  oil  is  due,  I  believe, 
to  more  persistent  efforts  than  most  horticulturists  would  be  willing 
to  make.  Not  only  was  the  remedy  thoroughly  applied,  but  it  was  found 
necessary  to  repeat  the  application  very  many  times. 

The  following  experiments  indicate  what  may  be  expected  from  single 
applications  of  this  remedy: 

A  single  application  of  kerosene  and  water,  in  the  proportions  given 
above,  to  a  lime  tree,  destroyed  only  a  small  part  of  the  scale  insects 
upon  it.  One  part  of  kerosene  suspended  in  one  hundred  and  fifty 
parts  of  water  was  atomized  over  Lecanium  hesperidum  on  ivy,  but  no 
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effect  on  the  insects  or  foliage  was  discoverable,  although  the  plant  was 
examined  daily  for  several  weeks.  Some  of  the  same  mixture  was  ap¬ 
plied  to  mealy  bugs  on  young  orange  leaves  with  no  results.  One  part 
of  oil  to  seventy-five  of  water  was  similarly  used,  but  neither  the  insects 
nor  the  foliage  were  injured.  One  part  of  oil  to  fifty  parts  of  Avater  was 
equally  inefficient  w^hen  applied  to  Lecanium.  A  small  quantity  of  pure 
kerosene  was  then  atomized  over  the  scale  insects  on  ivy.  Four  days  later 
the  insects  were  found  to  be  dead  and  the  vine  uninjured.  The  experi¬ 
ment  was  repeated  with  similar  results.  Pure  kerosene  sprayed  over 
a  colony  of  the  woolly  apple-louse  {Schizoneura  lanigera)  killed  the  in¬ 
sects  at  once  without  injuring  the  branch  of  Crataegus  upon  which  they 
were. 

Many  experiments  similar  to  the  last  two  were  tried  with  similar 
results.  Still,  I  am  unwilling  to  recommend  the  use  of  pure  'kerosene 
upon  living  plants. 

The  application  of  kerosene  mixed  with  water  is  attended  with  obvi¬ 
ous  difficulties.  The  methodf  adopted  by  Mr.  Saunders  is  to  place  the 
kerosene  and  water  together  in  a  pail  or  tub,  and  then  thoroughly  mix 
the  liquids  by  syringing  a  syringeful  into  the  barrel  several  times  and 
then,  filling  the  syringe  quickly,  throw  the  mixture  upon  the  trees  before 
the  oil  and  water  separate.  The  great  trouble  attending  this  method 
of  applying  kerosene  has  led  to  many  efforts  to  make  an  emulsion  of  this 
substance.  As  to  the  result  of  these  efforts  Professor  C.  V.  Riley  made  the 
following  statement  in  the  Scientific  American  of  October  16,  188Q: 

Nothing  is  more  deadly  to  the  insect  in  all  stages  than  kerosene  or  oils  of  any  kind, 
an<}  they  are  the  only  substances  with  which  we  may  hope  to  destroy  the  eggs.  In 
this  connection  the  difficulty  of  diluting  them,  from  the  fact  that  they  do  not  mix  well 
with  water,  has  been  solved  by  first  combining  them  with  either  fresh  or  spoiled 
milk  to  form  an  emulsion,  which  is  easily  effected  ;  w'hile  this  in  turn,  likd  milk  alone, 
may  be  diluted  to  any  extent  so  that  particles  of  oil  will  be  held  homogeneously  in 
suspension.  Thus  the  question  of  applying  oils  in  any  desired  dilution  is  settled,  and 
something  practicable  from  them  may  be  looked  for.  • 

Soon  after  the  publication  of  this  article  I  planned  experiments  based 
upon  the  statement  in  it  to  ascertain  definitely  what  proportion  of  kero¬ 
sene  suspended  in  water  by  the  aid  of  milk  was  most  desirable  for  use 
in  the  destruction  of  scale  insects.  I  found  at  once  that  the  emulsion 
of  milk  and  kerosene  which  I  mad^  could  not  be  diluted  with  water  to 
any  great  extent.  Fully  realizing  the  importance  of  the  matter,  I  then 
made  a  series  of  more  than  fifty  very  careful  experiments  in  order  to 
ascertain  how  the  desired  dilution  of  the  emulsion  could  be  obtained. 
The  results  of  these  experiments  were  as  follows: 

An  emulsion  of  kerosene  and  milk  can  be  easily  made  by  placing  the 
fluids  together  in  a  bottle  and  shaking  them  violently  for  several  min¬ 
utes;  about  three  minutes  is  the  time  usually  required.  The  quantitj^ 
of  milk  used  should  be  at  least  equal  to  that  of  the  karosene.  The  best 
results  were  obtained  when  the  kerosene  formed  only  one-third  of  the 
mixture,  but  equal  parts  of  kerosene,  milk,  and  water  gave  as  good 
results  as  one  part  of  kerosene  to  two  parts  of  milk. 

For  example,  in  one  series  of  experiments  I  was  unable  to  make  an 
emulsion  of  equal  parts  of  oil  and  milk;  but  by  the  addition  of  a  third 
part  of  either  water  or  milk  I  was  able  in  each  case  to  make  a  good 
emulsion.  These  emulsions  were  of  a  thick  creamy  consistence,  and 
were  very  stable,  no  indication  of  a  separation  of  the  oil  from  the  milk 
in  one  case,  or  from  the  milk  and  water  in  the  other,  being  observable 
even  after  the  emulsion  had  stood  twenty-four  hours.  But  as  soon  as 
water  was  added  to  the  emulsion  in  any  considerable  quantity  the  oil 
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or  the  oil  and  milk  together  floated  on  the  surface  of  the  water;  and  no 
amount  of  shaking  would  serve  to  mix  the  liquids  so  that  the  mixture 
would  be  stable.  It  is  true  that  in  some  of  the  experiments  the  emul¬ 
sion  separated  from  the  water  less  readily  than  oil  alone  would;  but  in 
each  case  the  mixture  was  of  such  a  nature  that  it  was  necessary  to  stir 
it  constantly  in  order  to  keep  the  oil  suspended  in  the  water. 

Coles  Insect  Exterminator. — This  is  the  name  given  to  a  comjDound 
which  is  in  the  market  and  which  is  highly  recommended  as  an  insec¬ 
ticide.  Its  cost  is  too  great,  however,  to  admit  of  its  use  except  on  a 
small  scale,  as  in  conservatories.  The  results  of  our  experiments  show 
that  it  is  very  effectual  as  an  insecticide,  and  that  it  is  harmless  to 
growing  plants,  thus  being  all  that  is  claimed  for  it.  An  analysis  of 
it  shows  that  it  may  be  closely  copied  by  dissolving  2  to  2.5  per  cent  of 
green  soap  in  100  parts  of  50-per-cent  alcohol. 

Tobacco. —  A  decoction  of  tobacco  made  by  steeping  .5  gram  of  Dur¬ 
ham  smoking  tobacco  in  15  cc.  of  water  was  fairly  successful.  Where 
tobacco  can  be  obtained  cheaply  it  is  likely  to  prove  of  practical  value 
for  the  destruction  of  scale  insects ;  at  least  it  merits  a  fair  trial  on  a  large 
scale  in  the  fleld. 

Snuff  and  sulphur. — Equal  parts  by  bulk  of  smoking  tobacco  and  flowers 
of  sulphur  were  ground  together  in  a  mortar  till  thoroughly  mixed. 
This  compound  was  perfectly  successful  when  dusted  over  Lecanium 
hesperidum  when  wet;  and  it  adhered  to  the  plant  for  a  long  time  not¬ 
withstanding  rain.  Still  this  does  not  seem  to  me  to  be  a  remedy  that 
will  admit  of  successful  and  economical  application  on  a  large  scale.  It 
may  be  useful  in  conservatories,  and  upon  ornamental  plants. 

Lye. — A  small  number  of  experiments  were  tried  with  lye;  these  were 
only  partially  successful.  I  found  later,  however,  that  lye  has  been  used 
to  a  considerable  extent  in  the  vicinity  of  San  Jose,  Cal.,  with  good  re¬ 
sults.  Dr.  Chapman,  of  that  city,  recommends*  the  use  of  concentrated 
mercantile  lye  in  the  proportion  of  one  pound  of  lye  to  from  two  to  four 
gallons  of  water,  but  suggests  that  the  strongest  solution  should  only 
be  applied  when  the  tree  is  dormant.  I  saw  most  excellent  results  in 
the  orchard  of  Mr.  V.  C.  Mason  from  the  use  of  the  following  mixture : 
One  pound  concentrated  lye,  one  pint  gasoline  or  benzine,  half  pint  oil, 
flve  gallons  water. 

Results  of  experiments  with  other  substances. — By  far  the  greater  num¬ 
ber  of  the  substances  with  which  we  experimented  proved  to  be  of  little 
or  no  value.  In  the  case  of  some  of  them  which  have  been  very  widely 
recommended  by  the  agricultural  press,  we  give  the  results  of  our  ex¬ 
periments.  These  results  are  important,  as  they  will  enable  the  horti¬ 
culturist  to  avoid  loss  of  time  and  money  in  the  application  of  inefficient 
substances. 

Pyrethrum. —  Through  the  kindness  of  Mr.  G.  N.  Milco,  of  Stockton, 
Cal.,  I  was  furnished  with  an  abundant  supply  of  this  valuable  insecti¬ 
cide,  and  I  made  more  careful  and  extended  experiments  wuth  it  than 
with  any  other  substance.  As  a  result  of  these  experiments  I  am  forced 
to  state  that,  although  for  the  destruction  of  certain  classes  of  insects 
there  is  nothing  better  than  a  good  quality  of  fresh  pyrethnmi  powder, 
for  the  destruction  of  scale  insects  it  is  of  very  little,  if  any,  value. 

Dry  pyrethrum  was  blown  over  the  leaves  of  a  tree  badly  infested  with 
Lecanium  hesperidum  and  L,  oleae;  so  large  a  quantity  of  the  powder  was 
used  that  the  upper  surface  of  the  leaves  was  made  yellow  with  it. 
Although  the  coccids  were  young,  many  of  them  still  crawling  over  the 
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surface  of  the  leaves,  but  few  were  killed  by  the  powder;  and  since  many 
lady-bug  larvae  (Coccinellidae)  wdiich  prey  upon  these  coccids,  and  many 
specimens  of  a  chalcis  fly  {Tomocera  calif ornica)  the  larvae  of  which 
destroy  the  eggs  of  the  black  scale  (L.  oleae)  were  destroyed  by  the  powder, 
the  application  of  it  appeared  to  do  more  harm  than  good.  During  this 
experiment,  which  was  in  the  open  air  in  Southern  California,  a  layer  of 
paper  was  spread  upon  the  ground  under  the  tree.  In  about  ten  minutes 
after  the  application  of  the  powder  the  chalcis  flies  and  coccinellid  larvae 
began  to  fall  upon  the  paper,  and  I  believe  that  the  number  of  these  ben¬ 
eficial  insects  which  were  destroyed  was  greater  than  the  number  of 
coccids. 

Infusions  were  made  in  numerous  ways,  with  hot  water  and  with  cold, 
by  steeping  and  by  boiling,  and  of  various  strengths.  In  some  the  pro¬ 
portion  of  pyrethrum  was  nearly  one-fourth  pound  to  the  gallon  of  water. 
Although  the  infusions  were  more  destructive  to  coccids  than  the  dry 
powder,  in  no  case  were  they  sufficiently  so  to  be  considered  successful, 
especially  when  the  fact  that  the  cost  of  the  infusion  was  from  ten  to 
fifteen  times  as  great  as  the  cost  of  a  solution  of  soap  which  was  much 
more  efficient. 

The  tincture  of  pyrethrum  was  found  to  be  much  more  effectual  than 
either  the  infusion  or  the  dry  powder;  but  the  cost  of  making  a  tincture 
precludes  its  use  on  a  large  scale.  A  tincture  of  the  leaves  and  stems  of 
pyrethrum  was  furnished  me  by  Mr.  Milco.  This  also  w^as  found  to  be 
very  efficient;  which  is  a  very  interesting  fact,  as  it  indicates  that  the 
active  principle  of  the  plant  is  not  confined  to  the  flowers,  a  point  worthy 
of  further  investigation. 

Alcohol. —  Commercial  alcohol  sprayed  over  scale  insects  produced  no 
apparent  effect.  The  experiments  were  tried  for  the  sake  of  comparison 
with  those  made  with  tinctures,  in  order  to  ascertain  if  the  greater  effi¬ 
ciency  of  the  tinctures  was  due  to  the  presence  of  the  alcohol  with  which 
they  are  made. 

Ammonia. —  Dilute  aqua  ammonia  was  found  to  be  valueless  for  the 
destruction  of  coccids,  as  it  injured  the  plants  more  than  the  insects. 

Carbolic  acid. —  A  large  number  of  experiments  were  tried  with  aque¬ 
ous  solutions  of  carbolic  acid.  This  substance  was  found  to  be  of  little 
value  in  destroying  coccids  and  quite  liable  to  injure  the  foliage  of  the 
plants. 

Sulphur. — Although  this  substance  is  very  useful  for  destroying  the 
mycelium  of  fungi,  our  experiments  indicate  that  it  possesses  little  value 
as  an  insecticide.  It  forms,  however,  the  basis  of  a  large  part  of  the 
nostrums  used  by  the  quacks  who  doctor  fruit  trees.  A  common  way  of 
applying  it  is  to  bore  a  hole,  often  one  inch  in  diameter  and  six  inches 
deep,  into  the  trunk  of  the  infested  tree;  then,  after  putting  a  consider¬ 
able  quantity  of  flowers  of  sulphur  into  this  hole,  it  is  closed  with  a 
wooden  plug.  It  is  claimed  that  the  sulphur  will  be  taken  up  by  the 
sap  and  carried  to  every  part  of  the  tree,  thus  reaching  and  destroying 
every  insect  pest  that  infests  it.  Apparently  no  account  is  taken  of  the 
important  facts  that  the  sulphur  is  usually  placed  far  inside  of  the  cam¬ 
bium  layer,  and  consequently  where  there  is  but  little  if  any  circulation 
of  the  sap ;  and  that  as  sulphur  is  insoluble  in  water,  it  would  not  be 
taken  up  by  the  sap  even  under  the  most  favorable  circumstances.* 

*  I  removed  from  an  orange  tree  in  Florida  a  quantity  of  flowers  of  sulphur  which 
had  been  placed  in  it  in  the  way  described  two  years  previously.  The  sulphur  was 
unchanged  in  nature,  and,  as  I  was  assured  by  the  owner  of  the  tree,  undiminished  in 
bulk. 
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USEFUL  PRODUCTS  OF  THE  COCCTDAE 

Although  the  occasion  for  this  report  is  the  great  injury  to  agricul¬ 
ture  caused  by  certain  species  of  scale  insects,  or  bark  lice,  it  should  be 
borne  in  mind  that  there  are  insects  belonging  to  this  family  which  are 
beneficial  to  man.  In  some  instances  these  insects  or  their  products  have 
been  of  great  commercial  importance,  especially  in  ancient  times;  and 
to  this  date  the  products  of  certain  species  are  used  extensively. 

The  dyestuff  known  as  kermes,  or  Granum  tinctorium,  is  made  from  the 
dried  bodies  of  the  females  of  Coccus  Uicis  of  Linnaeus,  a  species  of  bark 
louse  which  lives  upon  a  small  evergreen  oak  (Quercus  coccifera) ,  a  tree 
which  is  native  of  Asia  and  the  countries  bordering  on  the  Mediterra¬ 
nean.  This  dye  has  been  in  use  ever  since  the  time  of  Moses;  and  Pliny 
states  that  the  inhabitants  of  Iberia  paid  to  the  Romans  half  their  trib¬ 
ute  in  kermes.  The  use  of  this  dye  has,  however,  been  superseded  to 
a  great  extent  by  cochineal,  which  gives  colors  of  much  greater  bril¬ 
liancy.  Cochineal  is  also  an  insect  belonging  to  this  family;  it  is  the 
Coccus  cttcti  of  authors,  and  is  a  native  of  Mexico.  It  feeds  upon  various 
species  of  the  Cactaceae,  more  especially  Opuntia  coccinilif era.  Although 
this  insect  is  a  Mexican  species,  it  is  now  cultivated  in  India,  Spain,  and 
other  countries,  and  I  have  received  living  specimens  which  were  col¬ 
lected  upon  a  wild  cactus  near  Femandina,  Fla.  The  dyestuff  consists 
of  the  female  insects,  which,  when  matured,  are  brushed  off  the  plants, 
killed,  and  dried.  The  entire  insect  is  used.  From  cochineal,  lake  and 
carmine  are  also  prepared.  Cochineal  is  now  being  superseded  by 
aniline  dyes,  which  are  made  from  coal  tar. 

The  scarlet  grain  of  Poland  {Porphyrophora  polonica)  is  still  another 
bark  louse  which  has  been  used  to  a  considerable  extent  as  a  dyestuff. 

The  stick-lac  of  commerce,  from  which  shell-lac,  or  shellac,  is  prepared, 
is  a  resinous  substance  excreted  by  a  bark  louse  known  as  Coccus  lacca 
{Carteria  lacca  Ker.),  which  lives  upon  the  young  branches  of  several 
tropical  trees,  especially  Ficus  Indica,  F.  religiosa,  and  Croton  lacciferum. 
And  the  coloring  agent  known  as  lac  dye  is  also  prepared  from  stick- 
lac. 

Another  true  lac  insect  occurs  in  Arizona  upon  the  stems  and  branches 
of  Larrea  mexicana.  Judging  from  the  specimens  in  the  museum  of  this 
department,  the  lac  occurs  on  this  plant  in  sufficient  quantity  to  be  of 
economic  importance. 

A  bark  louse  which  was  described  under  the  name  of  Coccus  manni- 
parus  {Gossyparia  maniparus  Sign.),  “is  found  upon  Tamarix  mannifera 
Shr.,  a  large  tree  growing  upon  Mount  Sinai,  the  young  shoots  of  which 
are  covered  with  the  females,  which,  puncturing  them  with  their  pro¬ 
boscis,  cause  them  to  discharge  a  great  quantity  of  a  gummy  secretion, 
which  quickly  hardens  and  drops  from  the  tree,  when  it  is  collected  by 
the  natives,  who  regard  it  as  the  real  manna  of  the  Israelites”  (West- 
wood). 

China  wax  is  another  substance  for  which  we  are  indebted  to  this 
family.  It  is  the  excretion  of  an  insect  known  as  Pe-la  {Ericerus  Pe-la 
Westwood).  In  fact,  many  species  of  this  family  excrete  wax  in  con¬ 
siderable  quantities.  I  have  found  three  species  in  this  country  which, 
if  they  can  be  easily  cultivated,  produce  wax  in  sufficient  quantities  to 
be  of  economic  importance. 
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DESCRIPTIONS  OF  SPECIES 

f 

Subfamily  DIASPINAE 


Genus  ASPIDIOTUS  Bouche 

This  genus  includes  species  of  Diaspinae  in  which  the  scale  of  the  fe¬ 
male  is  circular  or  nearly  so,  with  the  exuviae  at  or  near  the  center;  and 
the  scale  of  the  male  somewhat  elongated,  with  the  larval  skin  at  one 
side  of  the  center  or  near  one  extremity.  The  last  segment  of  the  female 
usually  presents  four  groups  of  spinnerets;  in  a  few  species  there  are 
five  groups,  and  in  some  they  are  wanting. 

ASPIDIOTUS  ANCYLUS  Putnam 

(Plate  XIV,  fig.  3;  Plate  XXI,  fig.  2,  4) 

Diaspis  ancylus  Putnam.  Transactions  of  the  Iowa  State  Horticultural  Society  for 
1877,  vol.  xii,  p.  321. 

Aspidiotus  ancylus  Putnam.  Proceedings  of  Davenport  Academy,  vol.  ii,  p.  346. 

Scale  of  female. —  The  scale  of  the  female  is  usually  slightly  wider  than 
long,  although  nearly  circular,  with  the  exuviae  laterad  of  the  center, 
and  covered  with  a  thin  layer  of  excretion.  This  film  is  white,  but  it  is 
easily  removed,  leaving  the  brick-red  exuviae  exposed.  That  part  of  the 
scale  immediately  surrounding  the  exuviae  is  dark  gray,  almost  black; 
the  margin  of  the  scale  is  light  gray;  the  whole  scale  has  a  reddish  tinge. 
It  measures  about  1.4  mm.  in  length  and  1.3  mm.  in  width.  Ventral  scale 
white  and  very  delicate. 

Female. —  The  female  is  pale  yellowish  or  pale  orange  in  color,  marked 
with  translucent  spots.  The  outline  of  the  body  before  oviposition  is 
ovate,  but  becomes  more  or  less  circular  after  the  insect  begins  to  oviposit. 
The  last  segment  presents  the  following  characters  (Plate  XIV,  fig.  3)  : 

There  are  four  or  five  groups  of  spinnerets.  The  anterior  group,  when 
present,  varies  from  a  single  spinneret  to  six,  but  it  rarely  consists  of 
more  than  three;  the  anterior  laterals  vary  from  six  to  fourteen;  the 
posterior  laterals  vary  from  five  to  eight. 

Only  one  pair  of  lobes  present,  these  are  large;  each  is  notched  at  about 
the  middle  of  the  lateral  margin;  occasionally  there  is  a  small  notch  near 
the  end  of  the  lobe  on  the  mesal  margin. 

There  are  two  incisions  of  the  margin  of  the  ventral  surface  on  each 
side  of  the  meson,  one  just  laterad  of  the  lobe,  and  one  laterad  of  the 
second  spine.  The  part  of  the  body  wall  bounding  these  incisions  is 
conspicuously  thickened. 

There  are  two  plates  caudad  of  each  incision;  these  plates  are  usually 
simple,  but  are  sometimes  toothed;  occasionally  there  is  a  third  plate  in 
one  or  more  of  these  places.  There  are  three  to  four  irregular  slender 
plates  between  the  third  and  fourth  pairs  of  spines.  The  first,  second, 
and  third  pairs  of  spines  are  situated  as  in  allied  species;  the  fourth 
pair  is  at  two-thirds  the  distance  from  the  lobes  to  tlie  penultimate  seg¬ 
ment.  Described  from  five  specimens  from  maple,  two  from  peach,  seven 
from  osage  orange,  twelve  from  hackberry,  fifteen  from  ash,  and  eleven 
from  Staphylea  trifoliata. 

Variety. —  A  form  of  Aspidiotus  was  found,  the  scales  of  which  I  am 
unable  to  distinguish  from  those  of  A.  ancylus-,  but  the  last  segment  of 
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the  female  presents  the  following  difference  from  the  typical  form  of 
this  species :  There  are  no  plates  between  the  third  and  fourth  pairs  of 
spines;  and  the  vaginal  o[)ening  is  mesad  the  anterior  spinnerets  of  the 
posterior  lateral  groups,  instead  of  the  posterior  members  of  the  same 
groups.  The  variation  in  the  number  of  the  spinnerets  is  greater  in  my 
specimens  of  the  variety  than  in  those  of  the  typical  form,  there  being 
in  some  cases  seventeen  on  the  anterior  laterals,  and  nine  on  the  poste¬ 
rior  laterals.  Described  from  twenty-one  specimens  from  linden,  eleven 
from  beech,  eighteen  from  oak,  and  four  from  water  locust. 

Scale  of  male. —  The  scale  of  the  male  resembles  that  of  the  female  in 
color,  but  is  smaller  and  more  elongated.  Length  1.2  mm.,  width  O.b  mm. 

Male. —  The  male  is  easily  distinguished  from  all  other  species  known 
to  us  by  the  small  size  of  its  wings.  We  have  bred  numerous  specimens 
from  seven  species  of  plants:  maple,  Staphylea,  hackberry,  ash,  osage 
orange,  peach,  and  water  locust.  These  males  show  considerable  varia¬ 
tion,  and  for  a  time  I  believed  that  I  had  two  species.  The  extreme  forms 
are  represented  by  figures  2  and  4,  Plate  XXI.  In  each  the  color  of  the 
body  is  orange  yellow;  in  the  former,  which  was  bred  from  peach,  the 
thoracic  band  is  dark  brown,  and  the  distal  joints  of  the  antennae  are 
not  enlarged;  in  the  latter,  which  was  bred  from  ash,  the  thoracic  band 
is  of  the  same  color  as  the  remainder  of  the  body,  and  the  distal  joints 
of  the  antennae  are  conspicuously  enlarged.  These  two  forms  shade 
into  each  other,  and  each  was  bred  from  plants  which  were  infested 
by  the  typical  females  only. 

Habitat. —  Davenport,  Iowa  (Putnam),  Washington,  and  western  New 
York. 


ASPIDIOTUS  AURANTII  Masked 

THE  RED  SCALE  OP  CALIFORNIA 

(Plate  III,  fig.  1  ;  Plate  XII,  fig.  1  ;  Plate  XIII,  fig.  i) 

Aspidiotus  aurantii  Maskell.  Trans,  and  Proc.  of  the  New  Zealand  Institute,  vol.  xl,  p. 

199. 

Aspidiotus  citri  Comstock.  Canadian  Entomologist,  vol.  xiii,  p.  8. 

Scale  of  female. —  This  scale  resembles  that  of  Aspidiotus  ficus  in  shape, 
size,  and  the  presence  of  the  nipple-like  prominence,  which  indicates 
the  position  of  the  first  larval  skin;  but  it  can  ‘be  readily  distinguished 
from  the  scale  of  that  species  as  follows:  It  is  light  gray,  and  quite 
translucent;  its  apparent  color  depending  on  the  color  of  the  insect 
beneath,  and  varying  from  a  light  greenish  yellow  to  a  bright  reddish 
brown;  the  central  third  (that  part  which  covers  the  second  skin)  is 
as  dark  and  usually  darker  than  the  remainder  of  the  scale;  and  when 
the  female  is  fully  grown  the  peculiar  reniform  body  is  discernible  through 
the  scale,  causing  the  darker  part  of  the  outer  two-thirds  of  the  scale  to 
appear  as  a  broken  ring.  (Plate  III,  fig.  lb.) 

Female. —  The  female  is  light  yellow  in  color  in  the  adolescent  stages, 
becoming  brownish  as  it  reaches  maturity.  When  fully  developed  the 
thorax  extends  backward  in  a  large  rounded  lobe  on  each  side,  project¬ 
ing  beyond  the  extremity  of  the  abdomen,  and  giving  the  body  a  reni¬ 
form  shape.  The  last  abdominal  segment  presents  the  following  char¬ 
acters  (Plate  XII,  fig.  1)  : 

I  have  been  unable  to  detect  the  presence  of  the  groups  of  spinnerets, 
although  I  have  examined  many  specimens  prepared  in  various  ways. 

There  are  three  pairs  of  well-developed  lobes'.  The  lobes  of  the' first 
pair  are  abruptly  narrowed  at  about  half  their  length;  the  notch  on  the 
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mesal  margin  is  often  nearer  the  distal  end  of  the  lobe  than  that  of  the 
lateral  margin.  The  lobes  of  the  second  and  third  pairs  are  abruptly 
narrowed  at  half  their  length  on  the  lateral  margin,  and  often  bear  a 
notch  on  the  median  margin  near  the  distal  end.  Laterad  of  the  most 
lateral  plate  is  a  triangular  lobe  of  the  margin  of  the  segment,  which  is 
serrate. 

The  plates  are  all  deeply  fringed;  those  between  the  first  pair  of  lobes 
on  their  distal  margins,  the  others  on  their  lateral  margins.  They  are 
all  well  developed,  exceeding  the  lobes  in  length,  and  are  situated  as 
follows:  Two  between  the  first  pair  of  lobes,  two  between  the  first  and 
second  lobes  of  each  side,  two  between  the  second  and  third  lobes,  and 
three  between  the  third  lobe  and  the  lobe  of  the  margin  of  the  body. 
The  first  plate  .laterad  of  the  second  lobe,  and  the  three  plates  laterad 
of  the  third  lobe  are  each  deeply  bifurcated,  and  each  bifurcation  is 
fringed  on  the  lateral  margin. 

On  the  ventral  surface  there  is  a  spine  near  the  base  of  the  lateral 
margin  of  each  of  the  four  lobes  except  the  first;  there  are  also  about 
three  small  slender  spines  on  the  margin  of  the  body  near  the  penulti¬ 
mate  segment.  On  the  dorsal  surface  there  is  a  spine  with  each  lobe. 
The  first  spine  is  very  slender  and  inconspicuous,  but  as  long  as  the 
lobe;  it  is  situated  at  the  base  of  the  lateral  margin  of  the  lobe  in  such 
a  manner  that  it  can  be  moved  either  above  or  below  the  lobe.  Each 
of  the  other  spines  is  situated  near  the  middle  of  the  base  of  the  lobe 
it  accompanies. 

Egg. —  I  have  not  seen  the  eggs  of  this  species,  excepting  those  taken 
from  the  body  of  the  female.  And  as  I  have  repeatedly  found  young 
larvae  under  the  scales  I  am  led  to  believe  that  the  species  is  vivipa¬ 
rous. 

Scale  of  male. —  The  scale  of  the  male  resembles  that  of  the  female, 
excepting  that  it  is  only  one-fourth  as  large;  the  posterior  side  is  pro¬ 
longed  into  a  fiap,  which  is  quite  thin;  and  the  part  which  covers  the 
larval  skin  is  often  lighter  than  the  remainder  of  the  scale. 

Male. —  The  male  is  light  yellow,  with  the  thoracic  band  brown,  and 
the  eyes  purplish  black.  The  outline  drawing  on  Plate  XIII,  figure  1, 
represents  the  shape  of  the  various  organs. 

Habitat. —  I  have  observed  this  species  in  several  groves  at  San 
Gabriel  and  Los  Angeles,  Cal.  At  the  first-named  place,  where  it  is 
very  abundant,  it  is  said  to  have  first  appeared  on  a  budded  orange 
tree  which  was  purchased  by  Mr.  L.  J.  Rose,  at  one  of  the  hothouses 
in  San  Francisco.  At  Los  Angeles  it  appears  to  have  spread  from 
six  lemon  trees  which  were  brought  from  Australia  by  Don  Mateo 
Keller. 

At  first  I  considered  this  an  undescribed  species,  as  I  could  find  no 
description  of  it  either  in  American  or  European  entomological  publica¬ 
tions.  I  therefore  described  it  in  the  Canadian  Entomologist  under  the 
name  of  Aspidiotiis  citri.  Afterwards  I  obtained  copies  of  the  papers 
On  some  Coccidae  in  Neiv  Zealand,  by  W.  M.  Maskell,  published  in  the 
Transactions  and  Proceedings  of  tlie  New  Zealand  Institute,  and  found 
that  he  had  described  an  insect  infesting  oranges  and  lemons  imported 
into  New  Zealand  from  Sydney  which  was  either  identical  with  or  very 
closely  allied  to  the  red  scale  of  California.  I  at  once  sent  to  Mr. 
Maskell  for  specimens  of  the  species  described  by  him.  These  have 
just  been  received  and  prove  to  be  specifically  identical  vfith  those 
infesting  citrus  trees  in  California.  Thus  the  question  as  to  source  from 
which  we  derived  this  pest  is  settled  beyond  a  doubt. 

I  have  found  Aspidiotus  aurantii  only  on  citrus  trees.  It  infests  the 
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trunk,  limbs,  leaves,  and  fruit.  The  infested  leaves  turn  yellow,  and 
when  badly  infested  they  drop  from  the  tree.  This  species  spreads 
quite  rapidly;  and  from  what  I  have  seen  of  it,  I  believe  that  it  is  more 
to  be  feared  than  any  other  scale  insect  infesting  citrus  fruits  in  this 
country.  As  illustrating  the  extent  of  its  ravages  in  Australia,  Dr. 

Bleasdale  told  me  of  a  grove  of  thirty-tliree  acres  which  nine  years  ago 

rented  for  £1800  per  year,  and  for  which  three  years  ago  only  £120  rent 
could  be  obtained. 

Specimens  of  this  insect  colonized  on  orange  trees  in  the  breeding 
room  of  the  department  passed  through  their  entire  existence  in  a  little 
more  than  two  months;  hence  it  is  probable  that  in  the  open  air  in 
southern  California  there  are  at  least  five  generations  each  year,  and 
possibly  six.  The  mode  of  the  formation  of  the  scale  in  this  species 
very  closely  resembles  that  of  A.  ficus ^  described  at  length  in  this  report. 
The  ventral  scale,  however,  reaches  a  greater  degree  of  development 
in  A.  aurantii  than  in  A.  ficus.  At  first  it  consists  of  a  very  delicate 

film  upon  the  leaf;  when  the  second  molt  occurs  it  is  strengthened  by 

the  ventral  half  of  the  cast  skin,  the  skin  splitting  about  the  margin  of 
the  insect,  the  dorsal  half  adhering  to  the  dorsal  scale  and  the  ventral 
half  to  the  ventral  scale.  Later,  after  the  impregnation  of  the  female, 
the  ventral  scale  becomes  firmly  attached  to  the  dorsal  scale  and  to 
the  insect;  so  that  it  is  almost  impossible  to  remove  an  adult  female 
from  her  scale. 


ASPIDIOTUS  CONVEXUS,  new  species 

THE  CONVEX  SCALE 
(Plate  XII,  fig.  8) 

This  species,  which  is  very  common  on  the  bark  of  the  trunk  and 
limbs  of  the  native  willows  in  California,  very  closely  resembles  Aspidi- 
otus  rapax  in  the  shape  and  color  of  its  scale.  The  resemblance  of  the 

two  species  is  so  great  that  at  first  I  considered  them  identical,  and 

concluded  that  A.  rapax  had  spread  to  the  cultivated  trees  in  California 
from  the  native  willows  of  that  State.  But  a  careful  study  of  the  struc¬ 
ture  of  the  two  forms  shows  them  to  be  specifically  distinct.  The  most 
striking  differences  are  those  presented  by  the  last  abdominal  segment 
of  the  female.  In  this  species  there  are  four  groups  of  spinnerets;  the 
superior  laterals  consisting  of  about  seven,  and  the  inferior  laterals  of 
about  four.  In  A.  rapax  the  groups  of  spinnerets  are  wanting. 

In  this  species  the  plates  are  very  much  shorter  than  in  A.  rapax,  and 
very  closely  resemble  the  plates  in  A.  ancylus.  But  A.  convexus  differs 

greatly  from  A.  ancylus  in  the  shape  and  color  of  the  scale  and  in  the 

wings  of  the  male  being  long.  Described  from  seven  females,  two  males, 
and  very  many  scales. 


ASPIDIOTUS  CYDONIAE,  new  species 

THE  quince  scale 
(Plate  XIV,  fig.  1) 

Scale  of  female. —  The  scale  of  the  female  is  indistinguishable  from  that 
of  Aspidiotus  rapax,  described  in  this  report. 

Female. —  The  last  segment  of  the  body  of  the  female  presents  the  fol¬ 
lowing  characters : 
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There  are  four  groups  of  spinnerets.  The  anterior  laterals  consist 
of  eight  or  nine  each,  and  the  posterior  laterals  of  from  five  to  seven 
each. 

There  are  only  one  pair  of  lobes,  the  median,  visible;  these  are  well 
developed.  Each  lobe  is  notched  on  each  side;  the  notch  on  the  mesal 
margin  is  slightly  distad  the  one  on  the  lateral  margin. 

The  margin  of  the  ventral  surface  of  the  segment  is  deeply  incised, 
as  in  A.  rapax  and  allied  species,  there  being  two  incisions  on  each  side 
of  the  meson. 

The  plates  are  of  two  kinds;  the  first  is  simple,  tapering,  and  rather 
short;  the  second  is  toothed  and  long,  extending  caudad  as  far  as  the 
tips  of  the  median  lobes.  Of  the  first  kind,  there  are  two  between  the 
median  lobes,  one  on  each  side  between  the  incisions,  and  from  one  to 
three  laterad  of  the  second  incision.  Of  the  second  kind,  there  are  on 
each  side  two  caudad  of  the  first  incision,  and  three  caudad  of  the  sec¬ 
ond  incision. 

The  spines  of  each  surface  are  situated  as  follows:  first,  near  the 
base  of  the  lateral  margin  of  the  lobe;  second,  between  the  first  and 
second  incisions;  third,  laterad  of  second  incisions;  fourth,  about  mid¬ 
way  between  the  third  and  the  penultimate  segment.  Described  from 
eighteen  females. 

Habitat. —  Upon  quince  in  Florida. 

This  species  is  very  closely  related  to  A.  rapax  and  A.  convexus.  It 
is  easily  distinguished  from  the  former  by  the  presence  of  the  groups 
of  spinnerets,  and  from  the  latter  by  the  number  of  incisions  in  the 
posterior  margin  of  last  segment  of  female,  there  being  three  pairs  in 
A.  convexus,  and  only  two  in  A.  cydoniae,  and  in  the  length  and  size  of 
the  plates.  (Compare  Plate  XII,  fig.  8,  and  Plate  XIV,  fig.  1.) 


ASPIDl'OTUS  FICUS  Riley  MSS. 

THE  RED  SCALE  OF  FLORIDA 

(Plate  III,  fig.  2;  Plate  XII,  fig.  2;  Plate  XIII,  fig.  2;  Plate  XXI,  fig.  3) 

Chrysomphalus  ficus  Riley  MSS.  Ashmeacl,  American  Entomologist,  1880,  p.  267. 
Aspidiotus  ficus  Comstock,  Canadian  Entomologist,  vol.  xiii,  p.  8. 

Scale  of  female. —  The  scale  of  the  female  is  circular,  with  the  exuviae 
nearly  central;  the  position  of  the  first  skin  is  indicated  by  a  nipple¬ 
like  prominence,  which  in  fresh  specimens  is  white,  and  is  the  remains 
of  a  mass  of  cottony  excretion,  beneath  which  the  first  skin  is  shed. 
The  part  of  the  scale  covering  the  second  skin  is  light  reddish  brown; 
the  remainder  of  the  scale  is  much  darker,  varying  from  a  dark  reddish 
brown  to  black,  excepting  the  thin  part  of  the  margin,  which  is  gray. 
When  fully  grown  th^  scale  measures  2  mm.  (.08  inch)  in  diameter.  In 
some  specimens  the  part  covering  the  exuviae  is  depressed,  and  when 
the  scale  is  removed  from  the  leaf  and  viewed  under  a  microscope  with 
transmitted  light,  the  exuviae,  which  are  bright  yellow,  show  through 
this  .part,  causing  it  to  appear  as  described  by  Mr.  Ashmead.  This 
scale  is  represented  on  Plate  III,  figure  2 ;  natural  size,  figure  2u,  enlarged. 

Female.—  The  body  of  the  female  is  nearly  circular ;  it  is  white, 
marked  with  irregular  yellow  spots.  The  last  segment  presents  the 
following  characters  (Plate  XTT,  fig.  2) : 

There  are  four  groups  of  spinnerets’,  the  anterior  laterals  consist  each 
of  about  eight,  and  the  posterior  laterals  of  about  four. 
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There  aie  three  pairs  of  well-developed  lobes.  The  first  and  second 
lobes  of  each  side  are  abruptly  narrowed  toward  their  posterior  extremi¬ 
ties  on  the  lateral  edges  at  about  one-half  their  length;  the  third  lobe 
is  narrowed  by  a  succession  of  notches  on  its  lateral  margin;  all  the 
lobes  are  widened  slightly  toward  their  bases  on  their  mesal  margins. 

The  lateral  margin  of  the  segment  appears  to  be  of  the  same  structure 
as  the  lobes;  it  is  serrate,  deeply  notched  two  or  three  times,  and  ends 
posteriorly  in  a  lobe. 

There  are  six  thickenings  of  the  body  wall  on  each  side  of  the  meson. 
These  are  linear,  oblong,  with  the  anterior  ends  rounded  and  slightly 
expanded,  and  are  more  or  less  nearly  parallel  with  the  meson.  One 
arising  from  the  mesal  margin  of  first  lobe  exceeds  it  a  little  in  length; 
one  from  the  lateral  margin  of  the  same  lobe  extends  nearly  to  the 
anus;  one  each  from  the  mesal  margins  of  the  second  and  third  lobes 
are  about  twice  the  length  of  the  lobes,  and  with  the  anterior  extremi¬ 
ties  farther  from  the  meson  than  the  posterior;  one  from  a  point  about 
midway  between  the  second  and  third  lobes  extends  anteriorly  beyond 
any  of  the  other  thickenings;  and  finally  one  from  the  lateral  margin  of 
the  third  lobe  is  short,  inconspicuous,  and  sometimes  wanting. 

Between  the  first  pair  of  lobes  are  two  wide  oblong  plates,  with  the 
distal  margin  of  each  deeply  fringed;  between  the  first  and  second 
lobes  of  each  side  are  two,  and  between  the  second  and  third  lobes  are 
three  similar  plates;  between  the  third  lobe  and  the  one  at  the  end  of 
the  thickened  lateral  margin  are  three  large  compound  plates,  each  con¬ 
sisting  of  two  long  branches,  which  are  toothed  deeply  and  irregularly 
on  their  lateral  edges. 

On  the  ventral  surface  near  the  margin  of  the  segment  are  situated 
four  pairs  of  spines,  there  being  a  spine  at  the  base  of  the  lateral  margin 
of  each  lobe,  including  the  lobe  of  the  thickened  margin  of  the  segment 
described  above.  On  the  dorsal  surface  there  are  only  three  pairs  of 
spines,  none  being  present  on  the  first  pair  of  lobes;  each  spine  is  sit¬ 
uated  near  the  middle  of  the  base  of  the  lobe  it  accompanies. 

Egg. —  The  eggs  are  pale  yellow. 

Scale  of  male. —  The  scale  of  the  male  is  about  one-fourth  as  large  as 
that  of  the  female;  the  posterior  side  is  prolonged  into  a  thin  flap, 
which  is  gray  in  color;  in  other  respects  the  scale  appears  like  that  of 
the  female.  (Plate  III,  fig.  2b.) 

Male. —  The  male  is  light  orange-yellow  in  color,  with  the  thoracic 
band  dark  brown  and  the  eyes  purplish  black.  It  very  closely  resem¬ 
bles  the  males  of  A.  aurantii,  but  differs  from  that  species  in  being  a 
smaller  insect,  with  shorter  antennae,  longer  style,  wider  thoracic  band, 
and  with  the  pockets  of  the  wings  for  tlie  insertion  of  the  hair  of  the 
poisers  farther  from  the  body. 

Development  of  the  insect  and  formation  of  the  scale. — The  development 
of  this  insect  from  the  egg  to  the  adult  state  was  followed  through  five 
generations.  I  give,  however,  only  the  substance  of  a  part  of  the  notes 
taken  on  a  single  brood  —  the  second  one  observed  —  as  that  will  be  suffi¬ 
cient  for  our  purpose.  The  observations  were  made  upon  specimens 
which  were  colonized  on  small  orange  trees  in  pots  in  my  office  in  Wash¬ 
ington.  The  rate  of  the  development  of  tlie  insects  was  probably  slower 
than  would  have  been  the  case  in  the  0])en  air  in  Florida. 

April  12,  1(S80,  specimens  of  orange  leaves  infested  by  this  scale  were 
received  from  Mr.  G.  W.  Holmes,  Orlando,  Fla.  At  this  date  males 
were  found  both  in  the  pupa  and  adult  state.  The  females  also  varied 
in  size,  and  some  of  them  were  ovipositing.  Eggs  were  placed  on  an 
orange  tree  for  special  study. 
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April  13,  the  eggs  began  to  hatch.  The  newly  hatched  larva  (Plate 
III,  tig.  2c)  is  broadly  oval  in  outline  and  yellow  in  color.  The  antennae 
are  five-jointed;  the  three  basal  joints  are  very  short  and  nearly  equal 
in  length;  the  fourth  and  fifth  joints  are  each  longer  than  the  three 
basal  joints  together.  The  fifth  joint  is  strongly  tuberculated  at  tip  so 
as  to  appear  bifurcated.  The  eyes  are  prominent  and  of  the  same  color 
as  the  body.  The  young  larvae  are  quite  active,  but  they  settle  soon 
after  hatching.  Some  settled  the  same  day  that  they  hatched. 

April  14,  it  was  found  that  the  young  lice,  although  only  twenty-four 
hours  old,  had  formed  scales  which  completely  concealed  them  from 
sight.  These  scales  resembled  in  appearance  the  fruiting  organs  of  cer¬ 
tain  minute  fungi.  They  were  white,  circular,  convex,  with  a  slightly 
depressed  ring  around  the  central  portion  (Plate  III,  fig.  2d);  their  tex¬ 
ture  was  quite  dense,  and  they  were  not  firmly  attached  to  either  the  in¬ 
sect  or  the  leaf,  a  slight  touch  being  sufficient  to  remove  them  without 
disturbing  the  larvae.  The  larvae  had  not  changed  in  appearance,  and 
were  able  to  move  their  legs  and  antennae. 

April  15,  the  lice  had  not  changed  perceptibly.  The  scales  had  be¬ 
come  higher  and  more  rounded. 

April  16,  the  lice  had  contracted  considerably,  being  now  nearly  cir¬ 
cular,  at  least  as  broad  as  long;  in  other  respects  there  was  no  apparent 
change.  The  scales  were  found  to  vary  somewhat;  those  most  advanced 
having  the  central  portion  covered  with  a  loose  mass  of  curled  white 
threads  (Plate  III,  fig.  2e). 

April  17,  there  was  apparent  no  further  change  in  the  larva;  but  the 
mass  of  threads  covering  the  central  part  of  the  scale  was  found  in  some 
specimens  to  have  greatly  increased  in  size,  equaling  in  height  three  or 
four  times  the  width  of  the  scale.  This  mass  is  cottony  in  appearance, 
and  in  those  specimens  wdiere  it  is  largest  is.  more  or  less  in  the  form  of 
a  plate  twisted  into  a  close  spiral  (Plate  III,  fig.  2/). 

April  19,  not  much  change  was  apparent  in  the  larva,  but  the  mass 
of  cottony  excretion  upon  some  of  the  scales  had  increased  enormously; 
so  that  in  some  eases  it  extended  in  a  curve  from  the  scale  to  a  point 
five  times  the  width  of  the  scale  above  the  leaf  and  down  to  the  leaf. 

,  April  20,  no  important  change  was  observed  either  in  the  larvae  or 
scales. 

April  21,  it  was  observed  that  the  larvae  had  become  more  or  less 
transparent,  and  marked  with  large  irregular  yellow  spots  near  the 
lateral  margin  of  the  head  and  thorax,  and  with  a  transverse  row  of 
similar  spots  across  the  base  of  the  abdomen;  the  tip  of  the  abdomen 
is  very  faintly  yellow. 

April  22,  no  important  change  w^as  noted. 

April  23,  it  was  observed  that  the  scales  appeared  faintly  reddish  in 
color  wuth  the  center  white;  the  reddish  color,  however,  was  due  in 
part  to  the  body  of  the  larva,  wdiich  is  now"  orange-red,  showing  through 
the  scale.  It  should  be  noted  that  in  only  a  part  of  the  specimens  did 
the  cottony  mass  become  enlarged  as  represented  in  figure  2/.  The  greater 
part  of  the  scales  remained  until  this  date  of  the  form  sliowui  in  figure  2e, 
and  the  cottony  spirals  have  now  disappeared,  probably  having  been 
blown  away. 

April  24,  some  of  the  larvae  had  become  deep  orange  in  color. 

April  26,  most  of  the  scales  had  become  deep  orange  in  color  with 
the  central  part  w^hite;  some  had  at  the  center  a  small  nipple-like  pro¬ 
tuberance;  others  still  preserved  a  short  tuft  of  a  cottony  excretion. 
This  tuft  is  either  removed  by  wund  or  otherwise,  or  it  becomes  com¬ 
pact,  melted,  as  it  w^ere.  to  form  the  nipple-like  projection  referred  to 
above. 
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April  28,  the  insects  appeared  as  they  did  two  days  ago;  the  scales 
had  become  very  tough,,  and  it  was  with  difficulty  that  they  could  be 
removed  from  the  insect. 

April  30,  the  insects  still  remained  apparently  unchanged.  Some  of 
the  scales  were  only  about  one-half  as  large  as  others,  and  still  remained 
perfectly  white;  these  proved  to  be  male  scales.  All  the  scales  at  this 
date  had  an  elevated  ring  on  the  disk  with  a  central  nipple. 

May  3,  many  of  the  larvae  began  to  show  that  they  were  about  to 
molt,  the  form  of  the  next  stage  being  visible  through  the  skin  of  the 
insect. 

May  5,  nearly  all  of  the  larvae  had  molted;  they  were  now  orange-yel¬ 
low,  with  the  end  of  the  body  colorless.  The  last  abdominal  segment 
now  presents  the  excretory  pores  which  are  represented  in  the  drawing 
of  the  corresponding  segment  of  the  adult  female  (Plate  XII,  fig.  2). 
The  molted  skin  adheres  to  the  inside  of  the  little  scale,  and  therefore 
cannot  be  seen  from  the  outside.  The  scales  are  now  pink,  or  rose-col¬ 
ored,  with  the  center  white. 

May  14,  the  insects  had  become  a  somewhat  paler  yellow,  with  the 
anal  segment  slightly  darker.  Most  of  the  scales  were  now  dark  purple. 
On  removing  an  insect  a  very  delicate  round  white  plate  was  observed 
adhering  to  the  leaf  where  the  mouth  parts  were  inserted. 

May  18,  the  male  scales  were  fully  grown.  At  this  stage  they  were 
dark  reddish  brown  in  color,  with  the  center  white,  and  the  posterior 
side,  which  is  elongated,  gray.  At  this  date  some  of  the  males  had 
transformed  to  pupae;  others  were  still  in  the  larva  state;  these  lark’ae 
were  covered  with  roundish,  more  or  less  confluent  yellow  spots,  leav¬ 
ing  only  the  margin  colorless;  the  end  of  the  body  was  pale  orange. 
The  newly  transformed  pupae  resembled  in  markings  the  larvae  just 
described.  None  of  the  females  had  yet  molted  the  second  time;  their 
color  was  deep  orange. 

May  21,  nearly  all  of  the  males  had  changed  to  pupae.  It  was  observ’ed 
that  the  last  larval  skin  is  pushed  backwards  from  under  the  scale,  to 
the  edge  of  which  it  frequently  adheres. 

May  24,  none  of  the  male  pupae  had  transformed  to  the  adult  state. 

May  29,  it  was  found  that  during  the  five  days  previous  more  than 
one-half  of  the  males  had  issued,  and  the  remainder,  though  still  under 
the  scales,  were  in  the  adult  state.  It  was  now  fortj^'-seven  daj^s  from 
the  time  the  larvae  hatched. 

June  2,  no  males  could  be  found;  the  females  were  about  one-half 
grown,  and  were  whitish  with  irregular  yellow  spots. 

June  9,  eggs  were  observed  within  the  body  of  a  female. 

June  17,  it  was  found  that  one  of  the  females  had  deposited  nine  eggs, 
of  which  six  had  hatched.  This  is  sixty-six  days  from  the  hatching  of 
the  egg,  and  probably  about  twenty  days  after  impregnation  of  the 
female. 

The  insects  of  this  brood  continued  to  oviposit  until  July  1. 

Number  of  generations  per  year. —  This  insect,  living  on  orange  trees  in 
a  room  on  the  north  side  of  a  building  in  Washington,  passed  through 
five  generations  in  less  than  one  year;  the  average  time  occupied  by  a 
single  generation  was  a  little  less  than  seventy  days.  It  is  probable 
that  in  the  open  air  in  Orange  County,  Florida,  there  are  at  least  six  gen¬ 
erations  each  year. 

Habitat. —  Although  I  have  carefully  explored  many  orange  groves  in 
Florida  and  California,  and  have  had  an  extensive  correspondence  with 
orange  growers,  I  have  been  unable  to  find  this  species  in  the  last- 
named  State,  and  have  found  it  only  in  a  single  grove  in  Florida.  This 
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is  the  grovG  of  Messrs.  Holmes  and  Robinson,  near  Orlando,  in  Orange 
County.  The  insects  were  first  observed  here  in  the  spring  of  1879  on 
a  sour-orange  tree  which  was  brought  from  Havana,  Cuba,  in  1874. 
On  learning  these  facts  I  sent  specimens  to  a  friend  at  Havana  in  order 
to  ascertain  if  the  species  occurred  there.  He  at  once  returned  me 
other  specimens  with  the  information  that  it  is  a  very  common  pest  in 
public  gardens  of  that  city.  ^ 

This  species  infests  the  limbs,  leaves,  and  fruit  indiscriminately.  In 
the  grove  of  Messrs.  Holmes  and  Robinson  it  has  spread  slowly.  The 
large  trees  which  are  infested  do  not  seem  to  suffer  much  from  it  but 
the  young  trees  are  greatly  injured  by  it.  Mr.  Holmes  considers  the 
disfiguring  of  the  fruit  as  the  worst  feature  of  the  pest.  The  insect  has 
multiplied  to  such  an  extent  upon  the  trees  upon  which  I  colonized  it 
in  my  breeding-room,  that  nearly  all  of  them  have  been  destroyed.  The 
species  is  certainly  one  that  is  greatly  to  be  feared,  and  there  is  no  doubt 
that  it  would  be  a  good  investment  for  the  orange  growers  of  Florida 
to  eradicate  the  pest,  even  if  in  doing  so  it  is  found  necessary  to  pur¬ 
chase  and  destroy  all  infested  trees.  This  could  be  done  now  easily 

but  if  delayed  a  few  years  the  species  will  doubtless  become  permanentlv 
established. 


ASPIDIOTUS  JUGLANS-REGIAE,  new  species 

THE  ENGLISH  WALNUT  SCALE 
(Plate  XIV,  fig.  2) 

Scale  of  the  female.  The  scale  of  the  female  is  circular,  flat  with  the 
exuviae  laterad  of  the  center;  it  is  of  a  pale  grayish  brown  color*  the 
exuviae  are  covered  with  secretion;  the  position  of  the  first  skin  is  indi¬ 
cated  by  a  prominence  which  is  pink  or  reddish  brown.  The  ventral 

scale  IS  a  mere  film  wliich  adheres  to  the  bark.  Diameter  of  scale,  3  mm 
(.13  inch). 

^  Female.  The  color  of  the  female  when  fully  grown  is  pale  yellow  with 
Regular  orange-colored  spots;  oral  setae  and  last  segment  dark  yellow. 
I  his  segment  presents  the  following  characters : 

There  are  either  four  or  five  groups  of  spinnerets ;  the  anterior  group  is 
wanting  or  consists  of  from  one  to  four  spinnerets,  the  anterior  laterals 
consist  of  from  seven  to  sixteen,  and  the  posterior  laterals  of  from  four 
to  eight. 

There  are  two  or  three  pairs  of  lobes.  The  median  lobes  are  well 
developed,  but  vary  in  outline;  the  second  lobe  of  each  side  is  less  than 
one-half  as  large  as  the  median  lobes,  elongated,  and  with  one  or  two 
notches  on  the  lateral  margin;  the  third  lobe  is  still  smaller  and 
pointed,  or  is  obsolete. 

Hiere  are  two  pairs  of  incisions  of  the  margin,  one  between  the  first 
and  second  lobes  of  each  side,  and  one  between  the  second  and  third 
lobes;  they  are  small,  but  are  rendered  conspicuous  by  the  thickenings 
of  the  body  wall  bounding  them. 

I  he  plates  are  simple,  inconspicuous,  and  resemble  the  spines  in  form 
The  larger  ones  are  situated  one  caudad  of  each  incision. 

The  spines  are  prominent,  especially  those  laterad  of  the  second  and 
third  lobes,  the  fourth  spines  are  a  little  nearer  the  first  lobes  than 
the  penultimate  segment;  and  the  fifth  are  near  the  penultimate  seg¬ 
ment;  there  is  also  a  spine  at  or  near  the  union  of  the  last  two  seg¬ 
ments.  ^ 

Scale  of  male. —  The  scale  of  the  male  resembles  that  of  the  female  in 
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color;  it  is  elongated,  with  the  larval  skin  near  the  anterior  end;  this 
skin  is  covered  by  excretion,  but  its  position  is  marked  by  a  rose-col¬ 
ored  prominence,  as  in  the  scale  of  the  female ;  the  anterior  part  of  the 
scale  is  much  more  convex  than  the  posterior  prolongation,  which  is 
flattened.  There  is  a  rudimentary  ventral  scale  in  the  form  of  two  nar¬ 
row  longitudinal  plates,  one  on  each  side  of  the  lower  surface  of  the 
scale.  Length,  1.25  mm.  (.05  inch). 

Male. —  Only  dead  males  have  been  found;  these  were  too  much  shriv¬ 
eled  to  be  of  use  for  description. 

Habitat.—  On  the  bark  of  the  larger  limbs  of  English  walnut  {Juglans 
regia),  at  Los  Angeles,  Cal.  Described  from  sixty-three  females,  and 
many  scales  of  each  sex. 

My  attention  was  called  to  this  interesting  species  by  Mr.  J.  \ V . 
Wolfkill,  of  Los  Angeles,  who  rendered  me  valuable  assistance  in  my 
investigations  in  that  locality. 

There  are  in  the  collection  of  the  department  speciniens  of  Aspidio- 
tus  from  locust,  pear,  and  cherry,  from  New  York  and  District  of  Colum¬ 
bia,  which  apparently  belong  to  this  species. 

xiSPIDIOTUS  NERII  Bouche 

Aspidiotus  nerii  Boucli6,  Schadl.  Gart.  Ins.  (1S33),  52. 

Diaspis  bouchei  Targioni-Tozzetti  (18'67),  Stud.  sul.  Coccin. 

(Plate  IV,  fig.  1;  Plate  XV,  fig.  1) 

Scale  of  the  female.—  The  scale  of  the  female  is  flat,  whitish,  or  light 
gray  in  color,  and  with  the  exuviae  central  or  nearly  so  (Fig.  — ).  Exu¬ 
viae  dull  orange-yellow;  the  first  skin  usually  showing  the  segmenta¬ 
tion  distinctly,  the  second  skin  more  or  less  covered  with  secretion,  often 
appearing  only  as  an  orange-colored  circle  surrounding  the  first  skin. 
Ventral  scale  a  mere  film  applied  to  bark  of  plant.  Diameter  of  fully 
formed  scale,  2  mm.  (.08  inch). 

Female. —  The  body  of  the  adult  female  is  nearly  circular  in  outline, 
with  the  abdominal  segments  forming  a  pointed  projection;  light  yel¬ 
low  in  color,  mottled  with  darker  yellow;  the  last  segment  presents  the 
following  characters: 

The  anterior  lateral  groups  of  spinnerets  consist  each  of  about  nine, 
and  the  posterior  laterals  of  about  seven. 

There  are  three  pairs  of  lobes)  the  first  and  second  are  well  developed, 

the  third  are  quite  small. 

The  plates  are  well  developed;  they  are  long  and  usually  fringed;  there 
are  two  small  ones  between  the  median  lobes ;  those  of  each  side  are  as 
follows:  two  between  the  first  and  second  lobes;  three  between  second 
and  third  lobes;  and  usually  seven  laterad  of  the  third  lobe,  of  which 
usually  four  are  fringed  and  three  simple.  The  number  of  the  last- 
named  group  varies  from  four  to  nine.  _ 

There  is  on  each  surface  of  the  segment  a  spine  accompanying  each 
lobe ;  one  between  the  fourth  and  fifth  plates  laterad  of  third  lobe,  and  one 
at  about  one-third  the  distance  from  this  spine  to  the  penultimate  seg¬ 
ment.  In  each  case  the  spine  on  the  ventral  surface  is  a  little  laterad 

of  the  one  on  the  dorsal  surface. 

Egg. —  The  eggs  are  very  light  yellow  in  color. 

Scale  of  male. —  The  scale  of  the  male  is  slightly  elongated,  \^th  the 
larval  skin  nearly  central;  it  is  snowy  white  with  the  larval  skin  light 
yellow;  longest  diameter,  1  mm.  (.04  inch).  (Fig.  1/.) 
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Male. —  The  adult  male  is  yellow  mottled  with  reddish  brown,  central 
part  of  thoracic  band  reddish.  Other  characters  represented  in  figure  la. 

^  Habitat. —  This  is  a  very  common  European  species  which  infests  many 
different  plants,  and  it  is  spread  throughout  our  country  from  Atlan¬ 
tic  to  the  Pacific,  and  from  the  Great  Lakes  to  the  Gulf  of  Mexico.  I 
have  found  it  more  abundant  on  acacias  in  California  than  elsewhere, 
and  for  a  time  believed  that  it  had  been  introduced  from  Australia  with 
this  tree.  Many  trees  were  found  the  leaves  of  which  were  completely 
covered  with  the  scales,  appearing  as  if  they  had  been  coated  with 
whitewash.  Leaves  of  magnolia  were  received  from  Mr.  C.  H.  Dwinelle, 
Berke^y,  Cal.,  which  were  infested  to  a  similar  extent.  The  following 
is  a  list  of  the  plants  upon  which  I  have  studied  this  species:  acacia, 
magnolia,  oleander,  maple,  yucca,  plum,  cherry,  currant,  and  Melia 
{Melia  azederacli)  in  California;  oleander  in  Utah;  English  ivy  in  a  con¬ 
servatory  at  Ithaca,  N.  Y.;  ivy  and  “  China  tree  ”  from  Dr.  R.  S.  Turner, 
Fort  George,  Fla.;  grass  and  clover  growing  in  pots  with  orange  trees 
upon  which  I  was  rearing  the  scale  at  this  department;  lemons  imported 
from  the  Mediterranean  by  a  San  Francisco  dealer ;  and  lemons  forwarded 
to  me  by  Mr.  Alex.  Craw  from  the  grove  of  Mr.  Wolf  kill,  at  Los  Angeles, 
Cal. 

The  scales  upon  magnolia  from  Berkeley,  Cal.,  and  upon  oleander  from 
Salt  Lake  City  appear  somewhat  different  from  those  on  acacia  and 
other  plants.  But  after  a  very  careful  study  of  the  different  forms  from 
each  plant,  I  am  unable  to  point  out  any  character  which  will  distinguish 
those  on  magnolia  and  oleander  from  others. 

Specimens  of  infested  lemons  from  Europe  were  forwarded  to  me  at 
Washington  by^  the  editor  of  the  Riverside  Press  and  Horticulturist,  who 
had  received  them  from  a  correspondent  in  San  Francisco,  who  had 
imported  them  from  the  Mediterranean.  Notwithstanding  the  great 
distance  (once  across  the  Atlantic  and  twice  across  the  continent)  which 
this  fruit  had  been  transported,  the  insects  infesting  it  were  alive  and  in 
a  healthy  condition.  This  illustrates  the  ease  with  which  these  insects 
may  spread  from  one  country  to  another,  and  the  dangers  attending 
the  introduction  of  foreign  fruit  and  nursery  stock. 

Tlie  appearance  of  this  pest  upon  citrus  fruits  in  southern  California 
is  greatly  to  be  legretted,  for  the  species  is  already  so  common  on  other 
plants  that  it  may  be  difficult  to  keep  the  orange  groves  free  from  it. 
file  fact,  however,  that  it  infests  acacia,  oleander,  and  other  plants  to 
such  a  great  extent,  and  has  been  observed  but  few  times  in  this  country 
on  citrus  fruits,  may  be  taken  as  an  indication  that  it  is  not  liable  to 
multiply  to  any  great  extent  upon  oranges  and  lemons. 

In  the  specimens  which  I  have  seen  the  leaves  of  the  lemon  were  not 
infested,  but  the  scales  were  very  abundant  on  the  fruit. 

The  young  of  this  insect  which  were  found  on  ivy  in  Florida  were 
colonized  on  an  orange  tree  in  the  breeding  room  of  the  department. 
M  hen  one  day  old  the  larvae  had  settled  and  commenced  excreting  a 
covering;  when  four  days  old  this  covering  was  quite  dense;  on  the 
twentieth  day  some  larvae  molted,  and  on  the  twenty-eighth  day  the 
second  molt  occurred.  It  was  observed  that  this  molt  was  accomplished 
by  a  splitting  of  the  skin  at  the  sides  of  the  body,  so,  that  the  dorsal 
half  of  the  skin  becinne  attached  to  the  scale  and  the  ventral  half  to  the 
leaf.  Soon  after  this  molt  all  the  specimens  died.  This  was  an  indica¬ 
tion  that  this  species  could  not  mature  upon  the  orange.  But  a  very 
careful  study  of  the  form  from  Florida  has  failed  to  reveal  any  character 
by  which  it  can  be  separated  from  that  living  on  lemon  in  California. 
Although  I  failed  to  ascertain  the  time  occupied  by  a  single  genera- 
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tion,  the  following  notes  indicate  that  there  are  at  least  two  each  year, 
and  probably  more.  On  the  13th  of  April,  1880,  specimens  of  magnolia 
leaves  were  received  from  Berkeley,  Cah,  infested  by  this  insect.  The 
eggs  were  hatching  from  this  date  till  27th  April.  .During  this  time  (22d 
April)  leaves  of  ivy  were  received  from  Florida,  upon  which  were  scales 
and  newly  hatched  young  of  this  species.  On  the  21st  of  May  other 
specimens  were  received  from  Florida;  of  these  the  females  were  about 
one-half  grown,  and  the  males  were  in  the  pupa  state. 

On  the  24th  of  August  I  observed  again  at  Los  Angeles,  Cal.,  the  eggs 
of  this  species. 

During  April  adult  males  emerged  in  my  breeding-cages  from  both  the 
California  (Berkeley)  and  Florida  specimens.  And  during  August  the 
males  were  again  flying  at  Los  Angeles,  Cal. 

In  conservatories  there  is  apparently  no  regularity  in  the  periods  of 
this  insect ;  for  specimens  of  all  stages,  from  the  egg  to  the  adult,  may 
be  observed  at  the  same  time. 

ASPIDIOTUS  OBSCURUS,  new  species 

THE  OBSCURE  SCALE 


(Plate  XII,  fig.  4;  Plate  XIII,  fig.  4) 

Scale  of  female.— The  scale  of  the  female  is  very  dark  gray,  agreeing 
in  color  with  the  bark  to  which  it  is  attached;  and  as  it  is  only  slightly 
convex,  its  presence  is  difficult  to  detect.  It  is  somewhat  irregular  in 
outline,  but  nearly  circular.  The  exuviae  are  between  the  center  and  one 
side;  their  position  is  indicated  by  a  nipple-like  prominence,  which  is 
marked,  as  in  many  other  species,  with  a  white  dot  and  concentric  ring 
of  the  same  color.  The  ventral  scale  consists  of  a  delicate  film  of  white 
excretion,  and  the  lower  half  of  the  exuviae  attached  to  the  bark.  Diam¬ 
eter  of  scale,  3  mm.  (.12  inch). 

Female.—  The  body  of  the  fully  grown  female  is  reniform,  being  only 
four-fifths  as  long  as  wide,  and  having  the  lobes  of  the  penultimate  seg¬ 
ment  extending  back  nearly  as  far  as  the  end  of  the  body.  The  segmen¬ 
tation  of  the  body  is  very  indistinct ;  the  color  is  a  yellowish  brown. 
The  last  segment  presents  the  following  characters  (Plate  XII,  fig.  4)  : 

There  are  five  groups  of  spinnerets’,  the  median  consists  of  about  six, 
the  superior  lateral  of  about  twelve,  and  the  inferior  lateral  of  about 
eight.  The  oval  pores  opening  on  the  dorsal  side  of  the  body  are  to  be 
seen  very  distinctly  from  below. 

There  are  three  pairs  of  well-developed  lohes.  The  first  lobe  of  each 
side  is  conical,  tapering  anteriorly,  and  with  the  distal  margin  rounded; 
there  is  often  a  small  notch  on  the  lateral  side.  The  distal  margins  of 
the  second  and  third  lobes  are  serrate. 

The  thickened  part  of  the  lateral  margin  of  the  segment  becomes  nar¬ 
rower  anteriorly  until  near  the  penultimate  segment  it  is  a  mere  line. 
It  is  irregularly  notched  and  is  terminated  posteriorly  by  a  prominent 
lobe. 

There  are  seven  short  club-shaped  thickenings  of  the  body  wall  upon 
each  side  of  the  meson.  Each  thickening  is  rounded  anteriorly  and 
tapers  posteriorly.  They  are  situated  as  follows:  one  terminating  near 
the  lateral  margin  of  the  first  lobe,  one  at  each  side  of  second  lobe,  one 
midway  between  second  and  third  lobes,  one  at  each  side  of  third  lobe, 
and  one  near  the  posterior  end  of  the  thickened  lateral  margin.  This 
one  is  often  obsolete.  Those  terminating  at  the  median  sides  of  the  sec- 
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ond  and  third  lobes  are  narrower  and  shorter,  and  have  their  anterior 
ends  diiected  laterad  more  than  the  others.  The  remaining  thickenings 
are  of  about  the  same  length  as  the  median  lobes. 

The  plates  are  inconsiDicuous,  and  in  no  case  extend  as  far  as  the 
lobes.  There  is  one  between  the  median  lobes,  one  between  the  first 
and  second  lobe  of  each  side,  two  between  the  second  and  third  lobes, 
and  two  between  the  third  lobe  and  the  posterior  end  of  the  thickened 
lateral  margin.  I  he  last  two  are  unequally  bifid,  the  other  four  are 
simple  and  truncate. 

On  the  ventral  side  the  first  pair  of  spines  is  obsolete,  the  second  and 
third  pores  are  situated  at  the  base  of  the  lateral  margins  of  their  re¬ 
spective  lobes,  the  fourth  pair  is  just  laterad  of  the  lobe  of  the  lateral 
margin,  and  a  fifth  pair  is  situated  about  one-third  the  distance  from 
this  lobe  to  the  penultimate  segment.  On  the  dorsal  side  the  first  pair 
is  also  obsolete,  each  member  of  the  other  four  pairs  is  situated  in  lit¬ 
tle  mesad  of  the  corresponding  spine  on  the  ventral  surface. 

^99'~  The  eggs  have  not  been  obseiwed,  and  several  specimens  of 
females  in  the  collection  indicate  that  the  species  is  viviparous. 

Scale  of  male. —  The  scale  of  the  male  is  oval  in  outline  with  the  pro¬ 
tuberance  covering  the  larval  skin  near  the  anterior  end.  This  scale  is 
of  the  same  color  as  that  of  the  female. 

Length,  a  little  more  than  1  mm.  (.04  inch) ;  breadth  nearly  %  mm.  (  02 
inch ) . 

Habitat.  On  the  bark  of  the  limbs  of  willow  oak  (Quercus  'phellos)  at 
Washington,  D.  C.  'c  j 

Described  from  forty  females,  and  very  many  scales  of  each  sex. 

The  ^  scale  of  this  species  resembles  very  much  that  of  Aspidiotus 
tenehricosuSy  which  occurs  on  red  maple.  That  scale,  however,  is  much 
more  convex  than  this  one,  and  its  diameter  is  only  one-half  as  great. 


ASPIDIOTUS  PERNICIOSUS,  new  species 
THE  pernicious  scale 

(Plate  XII,  fig.  7) 

Scale  of  female.— The  scale  of  the  female  is  circular  and  flat,  with  the 
exuviae  central,  or  nearly  so.  The  scale  is  gray,  excepting  the  central 
part,  that  which  covers  the  exuviae,  which  varies  from  a  pale  yellow  to 
a  reddish  yellow;  sometimes  the  central  part  is  black,  resembling  the 
scale  of  the  male,  and  in  some  specimens  the  outer  part  of  the  scale  is 
marked  by  radiating  ridges.  Diameter,  2  mm.  (.08  inch). 

^  fmale.  Ihe  body  of  the  female  is  yellowish  and  almost  circular  in 
outline ;  the  segmentation  is  distinct,  though  not  conspicuous.  The 
last  segment  presents  the  following  characters : 

There  are  only  two  j^&ii’s  of  lobes  visible;  the  first  pair  converge  at 
tip,  are  notched  about  midway  their  length  on  the  lateral  margin,  and 
often  bear  a  slight  notch  on  the  mesal  margin  near  the  tip.  The  second 
pair  are  notched  once  on  the  lateral  margin. 

The  margin  of  the  ventral  surface  of  the  segment  is  deeply  incised 
twice  on  each  side  of  the  meson;  once  between  the  bases  of  the  first 
and  second  lobes  and  again  laterad  of  tlie  second  lobe.  On  eacli  side 
of  each  of  these  incisions  is  a  club-shaped  thickening  of  tlie  body  wall. 

There  are  two  inconspicuous  simple  iilates  between  the  median  lobes, 
and  on  each  side  two  similar  plates  extending  caudad  of  the  first 
incision,  three  small  plates  serrate  on  their  lateral  margin  caudad  of 
the  second  incision,  and  the  club-shaped  thickenings  of  the  body  wall 
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bounding  it,  and  three  wide  prolongations  of  the  margin  between  the 
third  and  fourth  spines.  These  prolongations  are  usually  fringed  on 
their  distal  margin.  There  are  also  in  some,  irregular  prolongations  of 
the  margin  between  the  fourth  spine  and  the  penultimate  segment. 

The  first  and  second  spines  are  situated  laterad  of  the  first  and  second 
lobes,  respectively;  the  third  spine  laterad  of  second  incision;  and  the 
fourth  spine  about  half  the  distance  from  the  first  lobe  to  the  penulti¬ 
mate  segment. 

Egg. —  The  eggs  are  wdiite. 

Scale  of  male. —  The  scale  of  the  male  is  black,  and  is  some»vhat 
elongated  when  fully  formed.  The  larval  skin  is  cohered  with  secre¬ 
tion  ;  its  position  is  marked  by  a  nipple-like  prominence  w’hich  is 
betw’een  the  center  and  the  anterior  margin  of  the  scale.  The  scale  of 
the  male  is  more  abundant  than  that  of  the  female. 

Male.—  The  male  has  not  yet  been  observed. 

Habitat.— On  apple,  pear,  plum,  and  other  trees  in  Santa  Clara 
County,  California. 

Described  from  thirty  females,  and  very  many  scales  of  each  sex. 

I  regret  that  as  yet  I  have  been  able  to  study  this  very  important 
pest  but  little.  From  wdiat  I  have  seen  of  it,  I  think  that  it  is  the  most 
pernicious  scale  insect  knowm  in  this  country;  certainly  I  never  saw’ 
another  species  so  abundant  as  this  is  in  certain  orchards  which  I  have 
visited.  It  is  said  to  infest  all  the  deciduous  fruits  grown  in  California, 
excepting  peach,  apricot,  and  the  black  tartarean  cherry.  It  attacks 
the  bark  of  the  trunk  and  limbs  as  w’ell  as  the  leaves  and  fruit.  I  have 
seen  many  plum  and  apple  trees  upon  which  all  the  fruit  was  so  badly 
infested  that  it  was  unmarketable.  In  other  instances  I  have  seen  the 
bark  of  all  of  the  small  limbs  completely  covered  by  the  scales.  In 
such  cases  the  w’ood  beneath  the  bark  is  stained  red. 

This  species  is  easil}’  destroyed  by  strong  alkaline  washes,  as  is 
shown  by  the  results  of  experiments  given  in  the  chapter  on  lemedies. 


ASPIDIOTUS  PERSEAE,  new^  species 

THE  RED  BAY  SCALE 
(Plate  XII,  fig.  3;  Plate  XIII,  flg.  3) 

Scale  of  female.— The  scale  of  the  female  is  circular,  flat,  with  the 
exuviae  nearly  central  and  covered  wdth  secretion.  The  outer  part  of 
the  scale  is  dark  reddish  brown;  that  part  covering  the  exuviae  varies 
from  a  v^ery  dark  gray  to  black.  The  ventral  scale  is  a  very  delicate 
film  w’hich  adheres  to  the  leaf.  The  scale  of  this  species  closely  resembles 
that  of  Aspidiotus  ficus  in  form  in  the  presence  of  the  nipple-like  prom¬ 
inence  which  indicates  the  position  of  the  first  skin,  and  in  the  color  of 
the  outer  part  of  the  scale.  It  is,  how’ever,  smaller,  and  has  the  central 
part  darker  than  the  remainder  of  the  scale,  instead  of  lighter  as  with 
A.  ficus.  Diameter,  1.5  to  2  mm.  (.06  to  .08  inch)  ,  ^  .  . 

Female  —  The  color  of  the  female  is  orange.  The  body  is  nearly  as 
wide  as  long.  The  last  segment  presents  the  following  characters 

(Plate  XII,  fig.  3) :  ^-1.1  •  f 

There  are  four  groups  of  spinnerets;  the  anterior  laterals  consist  01 

from  ten  to  twelve,  and  the  posterior  laterals  of  about  eight. 

There  are  three  pairs  of  well-developed  lobes  present;  is 

wider  than  long ;  the  first  lobe  of  each  side  is  the  smallest,  the  third  the 
largest ;  the  second  is  usually  notched ;  the  third  is  serrate. 
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The  posterior  half  of  the  lateral  margin  of  the  segment  appears  to  be 
of  the  same  structure  as  the  lobes;  it  is  serrate,  and  usually  more  or 
less  deeply  notched  four  or  five  times. 

The  body  wall  is  furnished  with  seven  thickenings  on  each  side  of  the 
meson.  These  thickenings  are  long,  somewhat  club-shaped,  the  anterior 
part  being  enlarged  and  rounded.  There  is  one  terminating  at  the  base 
of  each  margin  of  each  lobe.  Those  ending  at  the  base  of  the  lateral 
margins  of  the  lobes  are  much  longer  than  the  others.  The  seventh 
thickening  terminates  between  the  second  and  third  lobes,  and  is  nar¬ 
row  and  inconspicuous. 

The  plates  are  small,  inconspicuous,  and  irregularly  toothed.  There 
are  two  between  each  pair  of  lobes  and  between  the  third  lobe  of  each 
side  and  the  posterior  lobe  of  the  thickened  lateral  margin.  The  plates 
increase  in  size  from  the  meson  laterad. 

On  the  ventral  side  there  are  four  pairs  of  spines,  there  being  a  spine 
at  the  base  of  the  lateral  margin  of  each  lobe  and  one  at  the  anterior 
end  of  the  thickened  part  of  the  lateral  margin  of  the  segment.  On 
the  dorsal  side  there  are  only,  three  pairs  of  spines,  there  being  none 
on  the  first  lobes.  Those  of  the  second  and  third  lobes  are  situated 
near  the  middle  of  the  bases  of  the  lobes;  the  third  spine  is  nearly 
opposite  the  fourth  spine  of  the  ventral  surface. 

^99- —  The  eggs  are  slender  and  pointed  at  one  extremity. 

Habitat. —  Cedar  Keys,  Fla.,  on  the  leaves  of  red  bay  {Persea  caro- 
linensis ) . 

I  collected  the  scales  during  February,  at  which  time  eggs  were  found 
under  some  of  them;  a  male  pupa  was  also  observed  at  that  time. 

ASPIDIOTUS'?  PINT,  new  species 

(Plate  XV,  fig.  2;  Plate  XVI,  fig.  2;  Plate  XXI,  fig.  7) 

Scale  of  female. —  The  scale  of  the  female  is  much  elongated,  with  its 
sides  parallel  and  ends  rounded.  The  exuviae  are  nearly  central,  and 
are  covered  with  secretion.  The  color  of  the  scale  is  dark  gray,  often 
approaching  black,  with  the  margin  lighter,  and  sometimes  with  a 
bluish,  brownish,  or  purplish  tinge.  In  many  specimens  of  the  fully 
formed  scale  the  part  covering  the  exuviae  is  more  or  less  distinct, 
appearing  like  a  small  scale  with  a  light  margin  superimposed  upon  a 
larger  scale.  Length  of  scale,  2  to  3  mm.  (.08  to  .12  inch);  width,  .4 
to  1  mm. 

Female. —  The  last  segment  of  the  female  presents  the  following 
characters  (Plate  XV,  fig.  2,  and  Plate  XVI,  fig.  2)  : 

The  spinnerets  are  more  or  less  elongated,  and  are  arranged  in  two 
groups,  which  occupy  the  position  of  the  anterior  laterals  in  other 
species.  Each  group  consists  of  from  eleven  to  sixteen  spinnerets. 

The  lobes  are  quite  small ;  tlie  first  and  second  of  eacli  side  are  abruptly 
narrowed  near  the  distal  extremity;  the  third  lobe  is  notched  once  or 
twice.  About  one-third  of  the  distance  from  the  third  lobe  to  the  pe¬ 
nultimate  segment  is  a  lobe  of  the  lateral  margin  of  the  body  of  about  the 
size  of  the  third  lobe. 

The  plates  are  short  and  irregular;  there  are  two  with  distal  extrem¬ 
ities  fringed  between  the  median  lobes;  two  similar  to  these  between 
first  and  second  lobe  of  each  side;  the  lateral  member  of  this  pair  of 
plates  is  much  wider  than  the  mesal  one;  between  the  second  and  tliird 
lobes  are  usually  four  plates  each  with  its  lateral  margin  fringed;  be¬ 
tween  the  third  lobe  and  the  lobe  on  the  lateral  margin  of  the  segment 
are  four  or  five  plates  similar  in  form  to  those  between  the  second  and 
third  lobes;  two  of  these  plates  are  usually  very  small.  The  segment  is 
narrowed  caudad  by  a  succession  of  notches  as  shown  in  figure  2. 
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The  spines  of  the  dorsal  surface  are  quite  large;  there  is  one  laterad 
of  first  lobe;  one  upon  the  center  of  each  of  the  second  and  third  lobes, 
and  one  upon  tlie  lobe  of  the  lateral  margin  of  the  body.  On  the  ventral 
surface  the;  first  spine  is  obsolete;  the  second,  third,  and  fourth  are  each 
laterad  of  corresponding  spines  on  dorsal  surface;  of  these  the  second 
spine  is  small,  the  others  large. 

Scale  of  male  —  The  scale  of  the  male  resembles  very  much  the  central 
part  of  the  scale  of  the  female;  it  is  somewhat  narrower  and  darker, 
being  almost  black,  and  with  a  greenish  tingd.  The  larval  skin  is 
cephalad  of  the  center  of  the  scale,  and  is  brownish  yellow. 

Male  — The  body  of  the  male  is  orange  yellow;  thoracic  band  brown; 
eyes  dark  brown;  antennae  (excepting  basal  joint,  which  is  of  the  same 
color  as  body),  legs,  and  stylet  dusky  (Plate  XXI,  fig.  7). 

Habitat —  Yery  abundant  on  the  leaves  of  pitch  pine  {Pinus  rigida)  at 
Ithaca,  N.  Y.  I  also  collected  it  on  the  leaves  of  yellow  pine  {Pinus 
mitis)  at  Macon,  Ga. 

This  species  differs  greatly  from  all  species  of  Aspidiotus  known  to  me, 
not  only  in  the  characters  of  the  last  segment  of  the  female  as  shown  in 
figure  2,  but  in  the  development  of  the  body  of  the  female,  as  I  hope  to 
show  at  some  future  time. 

ASPIDIOTUS  RAP  AX,  new  species 

THE  GREEDY  SCALE  INSECT 
(Plato  XII,  fig.  G) 

Scale  of  female.—  The  scale  of  the  female  is  very  convex,  with  the  exu¬ 
viae  between  the  center  and  one  side,  and  cm^ered  with  secretion.  The 
scale  is  gray,  somewhat  transparent,  so  that  it  appears  yellowish  \vhen 
it  covers  a  living  female;  the  prominence  which  covers  the  exuviae  is 
dark  brown  or  black,  usually  with  a  central  dot  and  concentric  ring 
which  are  white.  Ventral  scale  snowy  white,  usually  entire.  Diameter 
mm.  (.06  inch). 

l^emale.—  The  body  of  the  female  is  nearly  circular  in  outline,  bright 
yellow  in  color  w’^ith  more  or  less  translucent  blotches.  The  last  seg¬ 
ment  presents  the  following  characters ; 

The  groups  of  spinnerets  are  wanting. 

Only  one  pair  of  well-developed  lobes,  the  median,  present.  Thes^  are 
prominent.  Each  one  is  furnished  with  a  notch  on  each  side ,  the 
notch  on  the  mesal  margin  is  distad  of  that  on  the  lateral  margin.  ^  The 
second  and  third  pairs  of  lobes  are  represented  by  the  minute  pointed 

projections  of  the  margin  of  the  body. 

The  margin  of  the  ventral  surface  of  the  segment  is  deeply  incmed 
twice  on  each  side  of  the  meson;  once  laterad  of  the  first  lobe,  and 
again  between  the  rudimentary  second  and  third  lobes.  The  parts  of 
the  body  wall  forming  the  margin  of  these  incisions  are  conspicuously 

thickened. 

There  are  two  simple  tapering  plates  between  the  median  lobes,  two 
deeply  and  irregularly  toothed  or  branched  plates  extending  caudad 
of  each  incision,  one  usually  simple  and  tapering  plate  between  the 
incisions  of  each  side,  and  two  or  three  of  the  same  character  laterad  of 

the  second  incision.  „  ,  r.  -i.  4.  :i 

The  first,  second,  and  third  pairs  of-  spines  of  each  surface  are  situated 

near  the  lateral  bases  of  the  first,  second,  and  third  lobes  respectively; 
the  fourth  pair  are  situated  at  a  little  more  than  one-half  the  distance 
from  the  median  lobes  to  the  penultimate  segment.  In  each  case  the 
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spine  on  the  ventral  surface  is  but  little  laterad  of  the  one  on  the  dorsal 
surface. 

Egg. —  The  eggs  and  newly  hatched  larvae  are  yellow. 

Male. —  Only  dead  and  shriveled  males  have  been  observed. 

Habitat. —  On  the  bark  of  the  trunk  and  limbs  as  well  as  the  leaves 
and  fruit  of  various  trees  and  shrubs  in  California  and  Florida. 

Described  from  seventy-five  females  and  very  many  scales. 

I  have  named  this  the  greedy  scale  insect  on  account  of  the  great 
number  of  plants  upon  which  the  species  subsists.  It  also  occurs  in 
some  localities  in  great  numbers,  being  very  destructive.  This  is 
especially  the  case  on  Euonymus  japonicics  at  Fort  George,  Fla.;  and  in 
California  on  olive  near  San  Buenaventura,  and  on  mountain  laurel 
{Umbellularia  calif ornica)  at  San  Jose.  I  have  also  found  it  on  the  fol¬ 
lowing-named  plants  in  California:  almond,  quince,  fig,  willow,  eucalyp¬ 
tus,  acacia,  and  locust. 

Mr.  Elwood  Cooper,  of  Santa  Barbara,  Cal.,  who  has  had  some  ex¬ 
perience  with  this  pest  upon  his  olive  trees,  says  that  it  is  easily  kept 
in  check.  According  to  his  observations  it  flourished  only  upon  those 
trees  which  are  in  an  unhealthy  condition,  and  as  it  is  chiefly  confined 
to  the  trunk  and  limbs  it  can  be  removed  with  a  stiff  brush  and  whale- 
oil  soap  solution. 

ASPIDIOTUS  TENEBRICOSUS,  new  species 

THE  GLOOMY  SCALE 
(Plate  XII,  fig.  5  ;  Plate  XIII,  fig.  5) 

Scale  of  female. —  The  scale  of  the  female  is  very  dark  gray,  agreeing  in 
color  with  the  bark  to  which  it  is  attached;  the  protuberance  indica¬ 
ting  the  position  of  the  exuviae  is  marked  with  a  white  dot  and  concentric 
ring;  in  rubbed  specimens  this  protuberance  is  smooth  and  black,  in  all 
cases  the  remainder  of  the  surface  of  the  scale  is  rough.  The  scale  is 
very  convex;  the  exuviae  are  usually  between  the  center  and  one  side. 
The  ventral  scale  is  well  developed,  especially  at  the  margin,  where  it 
is  much  thickened  and  is  dark-colored;  the  central  part  is  white  and 
adheres  to  the  bark;  while  the  thickened  margin  is  easily  removed  as 
a  ring.  Diameter  of  scale,  1.5  mm,  (.06  inch). 

Female. —  The  female  is  nearly  circular,  being  but  slightly  longer  than 
broad;  and  is  of  a  yellowish  brown  color.  The  segmentation  of  the 
body  is  not  very  distinct.  The  last  segment  presents  the  following 
characters: 

Although  forty-three  specimens  were  carefully  examined,  no  groups  of 
spinnerets  were  found. 

There  are  three  pairs  of  well-developed  lobes.  The  median  lobes  are 
rounded  posteriorly,  or  often  with  a  slight  notch  on  the  lateral  margin, 
and  taper  to  a  point  anteriorly;  the  second  lobe  of  each  side  is  some¬ 
what  triangular  in  outline,  with  the  lateral  edge  serrate;  the  third  lobe 
is  larger  than  either  the  first  or  second  lobes,  triangular  in  outline,  and 
serrate  on  lateral  margin. 

The  posterior  third  of  the  lateral  margin  of  the  segment  appears  to  be 
of  the  same  structure  as  the  lobes,  and  has  five  triangular  serrate  lobes; 
the  posterior  one  of  these  is  the  largest,  and  is  larger  than  either  of  the 
true  lobes. 

There  are  seven  club-shaped  thickenings  of  the  body  wall  upon  each 
side  of  the  meson,  which  are  arranged  as  follows :  One  terminating  near 
the  lateral  margin  of  the  first  lobe;  this  extends  anteriorly  but  a  short 
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distance  beyond  the  lobe.  One  appearing  to  be  a  prolongation  of  the 
mesal  margin  of  the  second  lobe;  this  extends  anteriorly  to  a  point 
laterad  with  the  anus.  One  terminating  between  the  second  and  third 
lobes;  this  is  linear,  inconspicuous,  and  sometimes  obsolete.  One  ter¬ 
minating  at  the  base  of  the  plates  between  the  second  and  third  lobes, 
and  also  one  terminating  at  the  base  of  the  plates  between  the  third 
lobe  and  the  thickened  lateral  margin;  these  two  are  the  largest,  and 
extend  anteriorly  the  farthest  of  all  the  thickenings.  One  terminating 
at  the  mesal  margin  of  the  third  lobe,  and  one  at  the  mesal  end  of  the 
thickened  lateral  margin  of  the  segment. 

The  plates  between  the  median  lobes  and  between  the  first  and  second 
lobes  of  each  side  are  verj^  small  and  often  obsolete;  there  are  two  small, 
irregularly  branched  plates  between  the  second  spine  and  the  third  lobe, 
and  also  two  similar  plates  between  the  third  spine  and  the  mesal  end 
of  the  thickened  lateral  margin. 

There  are  five  pairs  of  spines  on  the  ventral  surface  of  the  segment, 
and  six  on  the  dorsal.  Those  at  the  base  of  the  median  lobes  are  very 
small;  the  others  are  conspicuous.  The  second  and  third  spines  of  each 
surface  are  situated  just  laterad  of  the  second  and  third  lobes  respectively; 
in  each  case  the  dorsal  spine  is  slightly  mesad  of  that  on  the  ventral  sur¬ 
face.  The  fourth  spine  of  the  ventral  surface  is  on  the  penultimate  lobe 
of  the  thickened  lateral  margin.  The  fifth  spine  of  this  surface  is  near 
the  anterior  end  of  the  thickened  part  of  that  margin.  The  fourth  and 
fifth  spines  of  the  dorsal  surface  are  in  each  case  mesad  of  the  corre¬ 
sponding  spines  of  the  ventral  surface.  There  is  also  a  spine  on  the 
dorsal  side,  very  near  the  penultimate  segment. 

—  The  eggs  have  not  been  observed. 

Scale  of  male. —  The  scale  of  the  male  is  oval  in  outline,  and  of  the 
same  color  as  that  of  the  female;  the  protuberance  covering  the  larval 
skin  is  near  the  anterior  end.  The  ventral  scale  is  similar  to  that  of 
the  female,  except  that  the  margin  is  not  so  much  thickened. 

Male. —  Only  dead  and  shriveled  males  have  been  observed. 

Habitat. —  On  the  bark  of  the  trunk  and  limbs  of  red  or  swamp  maple 
{Acer  rubrum)  at  Washington,  D.  C. 

Described  from  forty-three  females,  and  many  scales  of  each  sex. 

ASPIDIOTUS  UVAE,  new  species 

THE  GRAUE  SCALE 
(Plate  XIV,  fig.  4;  Plate  XVI,  fig.  1) 

Scale  of  female. —  The  scale  of  the  female  is  flat,  nearly  circular,  with 
the  exuviae  covered  and  more  or  less  upon  one  side.  The  color  of  the 
scale  is  light  yellowish  brown,  being  a  little  lighter  than  the  dry  bark  of 
the  vine.  The  part  of  the  scale  covering  the  exuviae  is  white,  the  latter 
are  bright  yellow.  The  ventral  scale  is  thin,  white,  contains  the  ventral 
half  of  the  molted  skins,  and  adheres  to  the  bark;  so  that  when  the 
insect  is  removed  its  former  position  is  indicated  by  a  conspicuous 
white  spot.  Diameter  of  scale,  1.6  mm. 

F emale. —  The  body  of  the  female  is  nearly  circular,  white,  with  a  faint 
yellowish  tinge,  and  with  the  margin  colorless  and  more  or  less  trans¬ 
parent.  The  last  abdominal  segment  presents  the  following  charac¬ 
ters  (Plate  XIY,  fig.  4)  : 

There  are  either  four  or  five  spinnerets)  the  anterior  group  being 
either  present  or  absent.  Nineteen  specimens  were  examined;  the  ante¬ 
rior  group  was  represented  by  a  single  spinneret  in  three,  by  two 
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spinnerets  in  six,  and  was  wanting  in  ten.  The  anterior  laterals 
each  consist  of  from  four  to  nine  spinnerets,  and  the  posterior  laterals 
of  from  three  to  eight. 

Only  one  pair  of  lohes  present;  these  are  prominent,  parallel  with 
each  other,  or  nearly  so,  and  abruptly  narrowed  posteriorly;  the  mesal 
constriction  is  a  little  distad  of  the  lateral  one. 

There  are  two  incisions  of  the  margin  of  the  ventral  surface  on  each 
side  of  the  meson,  one  laterad  of  the  first  spine,  the  other  laterad  of 
the  second  spine.  The  body  wall  bounding  these  incisions  is  conspicu¬ 
ously  thickened. 

Caudad  of  each  incision  are  two  plates,  which  are  long  and  serrate  on 
the  lateral  margin.  Between  the  third  and  fourth  spine  of  each  side 
are  from  three  to  five  plates;  these  are  usually  simple  and  equal  the 
spines  in  length. 

There  are  four  pairs  of  spines  on  the  ventral  side  and  three  on  the 
dorsal,  the  first  dorsal  pair  being  obsolete.  The  fourth  pairs  are  about 
midway  between  the  lobes  and  penultimate  segment. 

Scale  of  male. —  The  color  of  the  scale  of  the  male  is  slightly  darker 
than  that  of  the  scale  of  the  female;  it  is  elongated,  with  the  exuviae 
covered,  and  near  one  extremity.  The  layer  of  excretion  covering  the 
exuviae  is  white.  Length  of  scale,  .8  mm.;  width,  .4  mm. 

Habitat. —  On  grapevines  at  Vevay,  Inch,  received  from  Charles  G. 
Boerner. 

This  species  infests  the  lower  part  of  the  grapevines,  from  the  ground 
to  the  shoots  of  second  year’s  growth.  It  can  doubtless  be  easily  de¬ 
stroyed  by  washing  the  vine  with  a  strong  solution  of  soap,  using  for 
this  purpose  a  sponge. 

Signoret  describes'*'  under  the  name  of  Aspidiotus  vitis  a  species 
which  infests  grapes,  and  which,  judging  from  his  description,  is  very 
closely  allied  to  this.  It  differs,  however,  from  A.  uvae  in  that  the  exu¬ 
viae  when  they  have  been  rubbed  are  of  a  brilliant  black;  and  the  last 
segment  of  the  female  does  not  present  the  usual  groups  of  pores. 


Genus  DIASPIS  Costa 

This  genus  includes  species  of  Diaspinae  in  which  the  scale  of  the 
female  is  more  or  less  rounded,  with  the  exuviae  at  the  center  or  upon 
the  side,  and  the  scale  of  the  male  long,  white,  carinated,  and  with  the 
larval  skin  at  one  extremity.  The  last  segment  of  the  female  presents 
five  groups  of  spinnerets. 

This  genus  closely  resembles  Aspidiotus  in  the  form  of  the  scale  of 
the  female,  but  it  is  easily  distinguished  from  that  genus  by  the  form 
of  the  scale  of  the  male. 


DIASPIS  CARUELI  Targ.-Tozz. 

THE  .JUNIPER  SCALE 

(Plate  V,  fig.  2;  Plate  XV,  fig.  3;  Plate  XXI,  fig.  6) 

Diaspis  carueli  Targioni-Tozzetti,  Catal.  (1868). 

Scale  of  female. —  The  scale  of  the  female  is  circular,  snowy  white,  with 
the  exuviae  central  or  nearly  so,  naked,  and  yellow.  Diameter  of  scale, 
1  to  1.5  mm.  (.04  to  .06  inch).  (Plate  V,  fig.  2a.) 


♦Annales  de  la  Soci<5t6  Ent.  de  France,  1876,  p.  603. 
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Female. —  The  females  are  yellow,  circular  in  outline,  a  little  elon¬ 
gated  posteriorly.  The  last  segment  of  the  body  presents  the  following 
characters : 

The  anterior  group  of  spinnerets  consists  of  about  eight,  the  anterior 
laterals  of  from  ten  to  sixteen,  and  the  posterior  laterals  of  about  eight. 

There  are  four  lobes  which  are  nearly  in  a  straight  line,  the  end  of  the 
body  being  truncate.  These  lobes  are  quite  small,  rounded  posteriorly, 
and  are  equidistant  from  each  other.  The  second  lobe  of  each  side  is 
deeply  incised,  but  the  lateral  lobule  is  very  small  and  in  many  cases 
concealed  by  the  margin  of  the  segment. 

Each  lateral  margin  of  the  segment  is  divided  into  three  subequal, 
more  or  less  distinct  lobes;  each  lobe  ends  posteriorly  in  one  or  two 
lobules,  each  of  which  bears  an  elongated  pore  on  its  dorsal  surface. 

The  plates  are  short  and  in  some  cases  subtruncate  at  extremities; 
t'hey  are  situated  as  follows:  two  between  median  lobes;  two  inconspic¬ 
uous  ones  lateral  of  first  lobe  of  each  side;  two  lateral  of  second  lobe; 
usually  one  on  the  anterior  part  of  the  first  lobe  of  the  lateral  margin; 
one  or  two  near  the  middle  of  the  second  lobe  of  the  lateral  margin,  and 
two  or  three  on  the  third  or  anterior  lobe  of  the  lateral  margin. 

The  spines  on  the  dorsal  surface  are  situated  as  follows :  one  upon  the 
first  lobe  near  its  lateral  margin;  one  on  lateral  lobule  of  the  second 
lobe;  and  one  a  short  distance  mesad  of  the  mesal  plate  of  each  of  the 
three  lobes  of  the  lateral  margin.  On  the  ventral  surface  the  spine  ac¬ 
companying  the  first  and  second  lobes  of  each  side  are  obsolete.  There 
is  one  at  the  base  of  the  plate  of  the  first  lobe  of  the  lateral  margin; 
one  between  the  plates  of  the  second  lobe,  and  one  near  the  middle  of 
the  third  or  anterior  lobe  of  the  lateral  margin. 

Scale  of  male. —  The  male  scale  is  white  and  very  small,  being  only 
1  mm.  (.04  inch)  in  length;  it  is  elongated,  with  a  prominent  median 
ridge;  the  larval  skin  is  naked  and  light  yellow  in  color.  (Fig.  2h.) 

Male. —  The  color  of  the  body  is  light  orange  yellow,  with  the  thoracic 
band  of  the  same  color.  The  terminal  joints  of  the  antennae  are  en¬ 
larged.  (For  other  characters,  see  Plate  XXI,  fig.  6.) 

Habitat. —  This  species  is  very  common  in  Washington,  where  we  have 
found  it  infesting  the  follovfing-named  species  of  juniper  and  arbor 
vitae :  Juniperus  chinensis,  J.  rigida,  J.  oxycedrus,  J.  japonica,  J.  communis, 
J.  Reresii,  Biota  orientalis,  and  Thuya  occidentalis.  It  was  collected  by 
Professor  Targioni-Tozzetti  near  Florence,  Italy. 


DIASPIS  OSTREAEFORMIS  (Curtis) 

THE  PEAR-TREE  OYSTER  SCALE 
(Plate  XV,  fig.  4) 

Aspidiotus  ostrcaeformts  Ruricola,  Gardeners’  Chronicle,  1S4.S,  p.  803. 

Aspidiotus  circularis  Fitch,  Annual  Report  N.  Y.  State  Agr.  Soc.,  1856,  p.  426. 

Scale  of  female. —  The  scale  of  the  female  is  circular  or  broadly  oval; 
it  is  of  a  dark  ashy  gray  color,  with  the  margin  lighter;  sometimes  the 
scales  are  nearly  white.  The  exuviae  are  central  or  nearly  so,  dark 
brown,  usually  naked  and  glossy.  Diameter  1  to  1.4  mm.  (.04  to  .056  inch). 

Female. —  The  body  of  the  female  is  rounded,  cordate  when  young; 
the  last  segment  presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  eight  to  twelve;  the  an¬ 
terior  laterals  of  twelve  to  thirteen;  posterior  laterals  of  eight  to  four¬ 
teen. 
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The  median  lobes  are  large  and  connate,  about  half  their  length;  each 
lobe  is  rounded  at  its  distal  extremity,  and  widened  anteriorly,  some¬ 
times  abruptly.  On  each  side  of  the  median  lobes  are  three  slight  in¬ 
cisions  in  the  margin  of  the  body,  approximately  equidistant  from  each 
other;  the  margins  of  these  incisions  are  thickened,  and  mesad  of  each 
incision  there  is  a  rudimentary  lobe;  there  is  also  usually  a  fifth  rudi¬ 
mentary  lobe  between  the  fifth  and  sixth  plates. 

All  the  plates  excepting  the  first  pair  are  well  developed,  thick  at  the 
base,  simple,  tapering,  and  situated  at  nearly  equal  distances  throughout 
the  entire  free  margin  of  the  segment.  Laterad  of  first  lobe  is  a  short 
inconspicuous  plate,  between  which  and  second  lobe  is  a  prolongation 
of  the  body  wall  bearing  an  elongated  pore;  second  plate  between  sec¬ 
ond  and  third  lobes,  third  plate  between  third  and  fourth  lobes;  be¬ 
tween  fourth  and  fifth  lobes  are  two  plates;  laterad  of  fifth  lobe  are 
three  plates,  sometimes  there  is  a  fourth  next  to  the  penultimate  seg¬ 
ment.  On  the  penultimate  segment  are  three  or  four  plates,  and  on  the 
antepenultimate,  one  or  two. 

The  spines  on  the  dorsal  surface  are  situated  as  follows:  on  each 
side  a  short  one  near  the  meson  on  first  lobe;  a  long  and  conspicuous 
one  laterad  of  same  lobe;  third  and  fourth  caudad  of  first  and  second 
incisions;  fifth  laterad  of  third  incision;  and  the  sixth  between  the 
sixth  and  seventh  plates.  On  the  ventral  surface  the  spines  are  smaller; 
first  and  second  are  obsolete,  the  third  and  fourth  are  laterad  of  the 
second  and  third  incisions;  and  the  fifth  between  the  fourth  and  fifth 
plates. 

Scale  of  male. —  The  male  scales  are  of  an  elongated  oval  form  and 
much  flattened,  especially  the  posterioi*  half;  a  feeble  carina  extends 
along  the  middle,  but  the  sides  are  not  carinated;  the  larval  skin  is  of 
a  light  brownish  yellow  color,  and  is  sometimes  more  than  one-third 
the  length  of  the  whole  scale;  the  ventral  side  is  entirely  closed,  leav¬ 
ing  only  a  narrow  transverse  slit  at  the  posterior  end;  the  color  of  the 
scale  is  white.  Length  6  mm.  (.23  inch). 

Male. —  The  male  is  described  by  Curtis  as  being  of  a  bright  ochreous 
color,  with  the  eyes  and  thoracic  band  black. 

Habitat. —  This  is  a  common  species  on  pear  and  apple  in  England. 
Although  I  do  not  know  of  its  occurrence  in  the  United  States,  it  will 
be  strange  if  it  is  not  found  here.  I  am  indebted  to  Mr.  Signoret  for 
the  specimens  from  which  this  description  has  been  prepared. 


DIASPIS  ROSAE  (Sandberg) 

THE  ROSE  SCALE 

(Plate  V,  fig,  1;  Plate  XVII,  fig.  1;  Plate  XXI,  fig.  r>) 

Aspidiotus  rosae  Sandberg  (1784),  Abband.  Priv.  P>ob.,  no.  G,  p.  .‘117. 

Diaspis  rosae  Signoret,  Ann.  de  la  Soc.  Ent.  de  France,  18G9,  p.  441. 

Scale  of  female. —  The  scale  of  the  female  is  circular,  snowy  white  (or, 
according  to  Signoret,  yellowish  white),  with  the  exuviae  liglit  yellow, 
and  upon  one  side;  the  first  skin  is  naked,  the  second  usually  covered 
with  secretion.  Diameter  2  to  3  mm.  (.08  to  .12  inch).  (Plate  V,  fig.  1, 
natural  size;  In,  enlarged.) 

Female. —  The  female  is  elongated,  resembling  in  form  a  I\Iytilaspis 
more  than  a  Diaspis.  The  head  and  thorax  comprise  the  larger  part  of 
the  body.  The  abdomen  is  very  distinctfy  segmented,  especially  upon 
the  sides;  each  segment  presents  one  or  several  plates,  the  two  seg- 
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ments  preceding  the  last  a  greater  number,  but  usually  less  than  ten. 
The  last  segment  presents  the  following  characters: 

The  groups  of  spinnerets  are  remarkable  from  the  fact  that  those  of 
each  side  are  often  more  or  less  continuous.  Signoret  states  tliat  the 
anterior  group  alone  is  distinct;  but  in  the  majority  of  the  specimens 
which  I  have  studied  the  lateral  groups  are  more  or  less  distinct.  The 
anterior  group  consists  of  about  twenty  spinnerets;  the  lateral  group 
are  of  from  twenty-five  to  thirty-five  each.  There  are  three  pairs  of  lobes. 
The  median  lobes  are  large,  slightly  serrate,  approximate  at  base,  and 
diverging  laterally.  The  second  and  third  lobes  of  each  side  are  deeply 
incised ;  the  mesal  lobule  in  each  case  is  the  larger. 

The  plates  are  long,  slender,  and  simple;  those  nearer  the  meson  are 
smaller  than  those  farther  removed  from  it;  they  are  situated  as  fol¬ 
lows:  one  arising  from  the  base  of  the  lateral  margin  of  eacli  of  the 
three  lobes  of  each  side;  one  midway  between  the  meson  and  the  penul¬ 
timate  segment;  two  to  four  near  the  penultimate  segment;  there  aj’e 
commonly  only  two  in  this  position,  occasionally  three,  and  sometimes 
four. 

The  spines  on  the  dorsal  surface  are  situated  as  follows:  one  very 
small  one  on  each  of  the  lobes;  one  on  the  outer  lobule  of  each  of  the 
second  and  third  lobes;  one  mesad  of  the  fourth  plate;  and  one  between 
the  two  lateral  plates.  On  the  ventral  surface  there  is  situated  a  spine  a 
little  mesad  of  each  of  the  first  four  dorsal  spines. 

Scale  of  male. —  The  scale  of  the  male  resembles  that  of  other  species 
of  Diaspis  in  being  long,  tricarinated,  white,  and  with  the  larval  skin 
at  one  end.  Length  1.25  mm.  (.06  inch). 

Male. —  The  male  is  of  a  reddish  white,  with  the  wings  white,  the 
veins  of  the  wings  rosy;  the  venter  is  a  little  darker;  the  style  equals 
the  abdomen  in  length.  Antennae  and  feet  yellowish,  slightly  pubes¬ 
cent.”  (Signoret.) 

Specimens  which  we  bred  were  bright  orange,  with  the  band  of  the 
same  color,  and  the  eyes  black. 

Habitat. —  This  species  infests  the  bark  of  rosebushes,  and  is  veiy 
widely  distributed  both  in  Europe  and  this  country.  I  have  collected 
it  in  Florida  and  California,  as  well  as  in  the  Northern  States. 

From  scales  collected  in  Orange  County,  Florida,  the  adult  males 
issued  in  large  numbers  February  22.  At  this  date  some  of  the  females 
were  ovipositing,  and  many  eggs  were  hatching. 

I  have  also  found  this  species  infesting  raspberries  and  blackberries. 

Genus  CHIONASPIS  Signoret 

This  genus  includes  species  of  Diaspinae  in  which  the  scale  of  the 
female  is  long,  sometimes  much  widened,  with  the  exuviae  at  one  ex¬ 
tremity;  and  the  scale  of  the  male  long,  generally  white,  more  or  less 
carinated  (except  in  C.  ortJiolobis) ,  with  the  sides  parallel,  and  the  larval 
skin  at  the  anterior  end.  The  last  segment  of  the  female  presents  five 
groups  of  spinnerets. 

This  genus  resembles  Diaspis  in  the  form  of  the  scale  of  the  male  and 
Mytilaspis  in  the  form  of  the  scale  of  the  female;  in  most  species,  how¬ 
ever,  the  scale  of  the  female  is  wider  than  in  Mytilaspis. 

CHIONASPIS  EUONYMI,  new  species 

(Plate  V,  fig.  3;  Plate  XVII,  fig.  2) 

Scale  of  female. —  The  scale  of  the  female  is  of  a  dirty  blackish  brown 
color,  with  a  gray  margin ;  the  first  skin  is  light  yellow,  the  second  is 
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darker,  and  sometimes  is  but  little  lighter  than  the  scale,  which  is  not 
as  delicate  in  texture  as  is  usual  in  this  genus;  the  scale  is  narrow  at 
the  anterior  end,  and  begins  to  widen  at  about  the  middle  of  the  second 
skin  and  widens  rapidly,  so  that  frequently  that  part  posterior  to  this 
skin  is  wider  than  long.  There  is  a  well-developed  ventral  scale  con¬ 
sisting  of  a  single  piece,  the  margin  of  which,  when  it  is  fully  formed, 
completely  coincides  with  that  of  the  dorsal  scale,  thus  inclosing  the 
insect  in  a  complete  shell;  the  two  scales  are  attached  by  their  lat¬ 
eral  margins;  the  posterior  margin,  however,  is  free.  Length  of  scale, 
1.64  mm.  (.06  inch).  Width  in  widest  part,  1.23  mm.  (.045  inch). 

Female. —  The  body  of  the  female  is  bright  orange-yellow  in  color; 
the  segments  are  very  well  defined;  the  fifth  segment  is  the  broadest; 
from  this  segment  the  insect  tapers  slowly  to  the  anterior  end  of  the 
body,  and  abruptly  to  the  posterior  end. 

The  last  segment  presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  from  four  to  six;  the  an¬ 
terior  laterals,  five  to  eight;  and  the  posterior  laterals,  two  to  seven, 
usually  four. 

The  lobes  are  small  and  finely  serrate;  the  median  lobes  diverge 
posteriorly;  the  second  and  third  lobes  of  each  side  are  deeply  incised, 
each  being  divided  into  two  unequal  lobules,  the  larger  of  which  is 
mesad.  Mesad  of  each  of  the  second  and  third  lobes  is  a  lobe  of  the 

unthickened  body  wall,  which  bears  an  elongated  pore  on  its  dorsal 

surface.  In  many  cases  the  lateral  margins  of  the  segment  are  notched 
regularly,  and  each  lobe  thus  formed  bears  an  elongated  pore  on  its 
dorsal  surface. 

The  plates  are  slender,  simple,  and  tapering;  those  on  the  lateral 
margin  of  the  segment  are  the  largest.  There  are  two  plates  laterad 

of  each  of  the  first,  second,  and  third  lobes,  and  a  pair  about  midway 

between  the  third  lobe  and  the  penultimate  segment;  sometimes  in  the 
case  of  this  group  of  plates  and  of  that  laterad  of  the  third  lobe  there 
are  three  of  four  plates  instead  of  a  single  pair.  The  three  segments 
preceding  the  last  bear  several  (usually  five  or  more)  plates  on  the 
lateral  margins.  The  penultimate  and  last  segments  are  connate  at  the 
margin  of  the  body. 

The  spines  on  the  ventral  surface  of  the  segment  are  short  and  incon¬ 
spicuous;  there  is  one  near  the  mesal  member  of  each  of  the  first,  second, 
third,  and  fourth  groups  of  plates.  The  spines  on  the  dorsal  surface 
are  quite  conspicuous  with  the  exception  of  the  first,  which  is  very  slen¬ 
der;  it  is  situated  laterad  of  the  base  of  the  first  lobe,  which  it  approxi¬ 
mates  in  length;  each  of  the  second  and  third  spines  is  near  the  base 
of  the  incision  which  divides  the  corresponding  lobes;  the  fourth  spine 
is  mesad  of  the  fourth  group  of  plates. 

Scale  of  male. —  The  scale  of  the  male  is  white,  tricarinate,  with  the 
exuviae  light  yellow.  Length  1.4  mm.  (.05  to  .06  inch). 

Habitat. —  On  Euonymus  latifolia  at  Norfolk,  Va.  The  specimens  were 
received  from  Mr.  Henry  P.  Worcester,  who  informs  me  that  this  insect 
has  destroyed  nearly  all  of  the  shrubs  of  this  species  in  that  city.  From 
the  account  given  by  Mr.  Worcester  it  appears  that  only  a  short  time 
elapses  after  the  plant  becomes  infested  before  it  is  destroyed ;  but  he 
has  not  observed  this  scale  insect  upon  any  other  plant  than  euonymus. 
It  was,  however,  collected  in  great  numbers,  by  ]\Ir.  Howard,  upon 
orange  trees  in  Louisiana,  and  I  have  received  it  from  Havana,  from 
which  place  it  may  have  been  imported  to  this  country. 
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CHIONASPIS  FURFURUS  (Fitch) 

THE  SCURFY  BARK  LOUSE 

(Plate  VI,  fig.  1;  Plate  XVI,  fig.  3;  Plate  XVII,  fig.  3) 

“Approaches  Coccus  cryptogamus  Dalraan.”  Harris,  Insects  injurious  to  vegetation, 
1841,  p.  203  (Flint  ed.,  p.  254). 

Aspidiotus  furfurus  Fitch,  Report  N.  Y.  State  Agr.  Soc.,  1856,  p.  352. 

Aspidiotus  cerasi  Fitch,  Report  N.  Y.  State  Agr.  Soc.,  1856,  p.  368. 

Coccus  Harrisii  Walsh,  Practical  Entomologist,  vol.  ii,  p.  31,  1866. 

Aspidiotus  Harrisii  Walsh,  Report  of  the  Acting  State  Entomologist  of  Illinois,  p.  53 
(1868). 

Diaspis  Harrisii  Walsh,  Signoret,  Annales  de  la  Soci^te  Entomologique  de  France, 
18c6,  p.  604. 


Scale  of  female. —  The  scale  of  the  female  is  flat,  irregular  in  outline, 
many  bending  abruptly  to  the  right  or  left  immediately  posterior  to  the 
second  larval  skin,  others  straight;  in  all  the  scale  suddenly  widens  near 
the  posterior  end  of  the  second  larval  skin,  thus  presenting  the  form 
characteristic  of  the  genus;  length,  2  to  3  mm.  (.08  to  .12  inch);  color 
grayish  white  with  the  first  skin  light  gray  and  second  skin  usually  brown, 
sometimes  dark  gray. 

Described  from  many  isolated  individuals  occurring  on  smooth  bark 
of  a  small  branch  (Fig.  1).  On  the  rough  bark  of  the  trunk  the  scales 
are  much  more  irregular  in  form,  and  are  so  massed  as  to  appear  like  a 
layer  of  dandruff. 

Female. —  The  body  of  the  female  is  red,  with  the  last  segment  light 
yellow;  this  segment  presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  from  eight  to  thirteen, 
usually  ten;  the  anterior  laterals  are  from  twenty  to  thirty;  and  the 
posterior  laterals  are  from  eighteen  to  thirty-one. 

There  are  three  pairs  of  lobes.  The  median  lobes  are  well  developed; 
the  second  lobes  are  smaller,  the  third  are  still  smaller,  being  sometimes 
obsolete;  the  lobes  of  the  second  and  third  pairs  are  deeply  incised. 
There  are  conspicuous  elongated  pores  upon  the  margin;  one  laterad 
of  each  of  the  first,  second,  third,  and  fourth  plates;  one  cephalad  of 
the  incision  of  the  third  lobe;  and  one  midway  between  the  third  and 
fourth  plates. 

The  spines  upon  the  ventral  surface  are  inconspicuous;  the  first  pair 
obsolete;  the  second,  third,  and  fourth  pairs  at  or  near  the  bases  of 
the  second,  third,  and  fourth  plates.  Those  upon  the  dorsal  surface 
are  quite  long;  the  first  spine  of  each  side  is  between  the  bases  of  the 
first  lobe  and  the  first  plate;  the  second  and  third  spines  are  upon 
the  lateral  lobule  of  the  second  and  third  lobes;  and  the  fourth  spine 
is  situated  about  two-thirds  distance  from  the  third  to  the  fourth  plates. 

Egg. —  The  eggs  are  purplish  red. 

Scale  of  male. —  The  scale  of  the  male  is  very  small,  being  only  .75  mm. 
(.03  inch)  in  length,  narrow,  usually  straight  and  tricarinated  (Fig.  la) ; 
larval  skin  brownish  yellow,  remainder  of  scale  snowy  white. 

Male. —  Yellow  marked  with  irregular  reddish  brown  spots;  thoracic 
band  reddish  brown,  sometimes  darker  than  the  other  markings.  Length 
of  body  including  style,  .62  mm.  (.02  inch) ;  length  of  style,  .18  mm. 
(.006  inch).  On  each  side  of  the  anterior  part  of  the  thorax  there  is  a 
black  spot  which  resembles  an  ej^'e.  Other  characters  represented  in 
figure  — . 

Habitat. —  Harris  described  it  on  apple  and  pear  in  Massachusetts  5 

(315) 


Reports  on  Scale  Insects 


465 


Dr.  Fitch  found  it  on  pear  and  cliokeclierry  in  New  York;  Walsh  ob¬ 
served  it  on  apple,  crab,  and  the  European  mountain  ash  {Sorbus  aucu- 
paria)  in  Illinois;  and  I  have  found  it  common  in  apple  and  pear  in  New 
York,  Maryland,  and  southern  California,  and  upon  black  cherry  in 
western  New  York. 

Although  this  insect  has  been  well  known  for  many  years,  compara¬ 
tively  little  has  been  written  respecting  it.  This  is  probably  due  to  the 
tact  that  there  is  another  species  {Mytilaspis  pomorum  Bouche),  which, 
like  this,  infests  the  apple,  and  which  is  more  common  and  much  more 
destructive.  The  scurfy  bark  louse  was  first  described,  but  not  named, 
by  Harris  in  his  Insects  Injurious  to  Vegetation  (Flint  edition,  p.  254). 
In  this  description  both  the  scale  formed  by  the  male  and  that  formed 
by  the  female  are  well  characterized;  but  the  insects  themselves  were 
not  studied  by  Dr.  Harris.  The  description  of  the  scales  is  remarkable 
as  containing  an  explanation  of  their  nature  and  probable  mode  of  for¬ 
mation  as  follows :  The  minute  oval  dark-colored  scales  on  one  of  the 

ends  of  these  white  cases  are  the  skins  of  the  lice  while  they  were  in  the 
young  or  larva  state,  and  the  white  shells  are  probably  formed  in  the 
same  way  as  the  down  which  exudes  from  the  bodies  of  other  bark  lice, 
but  which  in  these  assume  a  regular  shape,  varying  according  to  the  sex 
and  becoming  membranous  after  it  is  formed.”  This  statement  must 
have  been  overlooked  by  Dr.  Fitch,  who  many  years  afterwards,  in  his 
first  report  as  fetate  Entomologist  of  New  York,  p.  739  (35),  in  writing  of 
the  oyster-shell  bark  louse  of  the  apple,  states  that  these  scales  are 
the  relies  of  the  bodies  of  the  gravid  females,  covering  and  protecting 
their  eggs.”  And  in  his  second  report,  p.  489  (257),  Dr.  Fitch,  in  describ¬ 
ing  the  pine-leaf  scale  {Mytilaspis  pinifoliae)  states  that  the  three  parts  of 
the  scale  represent  seemingly  the  head,  thorax,  and  abdomen  of  the  liv¬ 
ing  insect. 

Through  the  kindness  of  Mr.  Lintner  and  the  officers  of  the  New 
York  State  Agricultural  Society  I  have  bad  the  opportunity  of  studying 
the  Coccidae  in  the  collection  of  that  society.  The  specimens  were  all 
labeled  by  Dr.  Fitch,  and  by  a  very  careful  study  of  both  the  scale  and 
the  last  segment  of  the  female,  of  the  sjoecimen  labeled  Aspidiotus  cerasi, 
I  have  been  unable  to  find  any  character  which  will  separate  it  from  the 
^specimens  labeled  Aspidiotus  furfurus,  and  all  of  these  specimens  belong 
'to  the  same  species  as  the  very  common  pest  of  the  apple  and  pear,  which 
has  been  commonly  known  as  Aspidiotus  Harrisii. 

The  statement  made  by  Signoret*  that  this  species  is  the  same  as  that 
described  by  Curtis  under  the  name  of  Aspidiotus  (Diaspis)  ostreaefor- 
mis  is  evidently  a  mistake.  M.  Signoret  has  kindly  sent  me  specimens 
of  D.  ostreaeformis,  from  which  I  have  prepared  the  description*  of  that 
species  in  this  report. 


CHIONASPIS  NYSSAE,  new  species 

THE  SOUR-aUM  SCALE 
(Plate  XVII,  fig.  4) 

Scale  of  the  female. —  The  scale  of  the  female  is  snowy  white,  with  the 
exuviae  yellowish.  It  is  flat,  quite  delicate  in  texture,  and  varies  greatly 
in  shape ;  it  widens  suddenly  near  the  posterior  end  of  the  second  skin, 
often  becoming  as  wide  as  long ;  some  specimens  are  straight,  others 
are  bent  to  the  right  or  left.  Length  1,5  mm.  (.05  inch). 

♦Annales  de  la  Society  Entom.  de  France,  1876,  p.  604. 
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Female. —  The  last  segment  of  the  body  presents  the  following  char¬ 
acters  : 

The  anterior  group  of  spinnerets  consists  of  six  to  eight;  the  anterior 
laterals  of  ten  to  twelve;  posterior  laterals  eight  to  twelve. 

The  median  lobes  are  large,  oblong,  joined  at  the  proximal  end,  and 
widely  separated  at  their  distal  extremities;  the  lateral  margins  are 
joined  to  the  body,  the  mesal  margins  serrate.  The  second  lobe  of  each 
side  is  incised  near  its  lateral  end,  the  mesal  lobule  being  three  times 
as  large  as  the  lateral;  third  lobe  being  obsolete. 

There  are  four  long  simple  plates;  the  first  and  second  are  laterad  of 
the  first  and  second  lobes  and  are  much  longer  than  the  lobes;  the 
third  plate  is  midway  between  the  median  lobe  and  the  penultimate 
segment;  and  the  fourth  is  near  the  penultimate  segment. 

The  spines  on  the  ventral  surface  are  arranged  as  follows:  first  pair 
obsolete;  the  second,  third,  and  fourth  pairs  mesad  of  the  bases  of  the 
second,  third,  and  fourth  plates.  The  spines  upon  the  dorsal  surface 
are  long  and  conspicuous;  there  are  four  pairs,  there  being  a  spine 
mesad  of  each  plate. 

Egg. —  The  eggs  are  greenish  yellow,  with  purplish  markings. 

Scale  of  the  male. —  The  scale'  of  the  male  is  of  the  form  characteristic 
of  the  genus,  snowy  white,  with  carinae  prominent;  it  is  relatively  very 
long,  measuring  1.25  mm.  (.05  inch). 

Male. —  The  male  is  greenish  yellow,  with  the  thorax  and  especially 
the  thoracic  band  darker;  eyes  purplish. 

Habitat. —  On  the  black  or  sour  gum  {Nyssa  multiflora),  at  Bakersville, 
N.  C.  Both  male  and  female  occur  upon  the  leaves  of  the  tree. 

Described  from  eight  females,  thirty  scales  of  the  female,  four  males, 
and  many  scales  of  the  male.  I  am  indebted  to  Dr.  R.  S.  Turner  for  the 
specimens. 


CHIONASPIS  ORTHOLOBIS,  new  species 

V 

(Plate  XVI,  fig.  6;  Plate  XIX,  fig.  1) 


Scale  of  female. —  The  scale  of  the  female  very  closely  resembles  that 
of  C.  salicis;  it  is,  however,  smaller  and  narrower.  Length,  2  to  2.5  mm. 
(about  .08  inch). 

Female.—  The  body  of  the  female  is  dark  purple;  the  last  segment  pre¬ 
sents  the  following  characters: 

The  anterior  groups  of  spinnerets  consist  of  from  ten  to  sixteen ;  the 
anterior  laterals  of  eighteen  to  thirty;  and  the  posterior  laterals  of  six¬ 
teen  to  twenty. 

The  median  lobes  are  almost  contiguous;  their  mesal  margins  are  par¬ 
allel  for  more  than  half  their  length ;  the  distal  margin  of  each  is  rounded. 

Each  of  the  second  and  third  k)bes  is  deeply  incised',  the  lateral  lob¬ 
ule  in  each  case  is  very  small,  often  obsolete;  the  mesal  lobule  is  large 
and  rounded;  the  distal  margins  of  all  the  lobes  are  obscurely  crenate. 

The  plates  are  as  follows :  one  laterad  of  first  lobe ;  one  or  two  laterad 
of  second  lobe;  two  laterad  of  third  lobe;  and  two  quite  large  ones 
quite  near  the  penultimate  segment.  The  penultimate  segment  usually 
bears  four,  and  the  antepenultimate  one. 

The  spines  on  the  dorsal  surface  are  as  follows:  the  first  on  the  base 
of  the  lateral  part  of  first  lobe;  the  second  and  third  on  the  lateral 
lobule  of  the  second  and  third  lobes,  respectively,  and  the  fourth  a  short 
distance  mesad  of  the  lateral  pair  of  plates.  On  the  ventral  surface 
there  are  also  four  on  each  side;  each  spine  is  laterad  of  the  correspond- 
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ing  spine  of  the  dorsal  surface,  and  cephalad  of  the  base  of  the  corre¬ 
sponding  plate  or  group  of  plates. 

Egg. —  The  eggs  are  dark  purple. 

Scale  of  male. —  The  scale  of  the  male  differs  from  all  other  specimens 
of  this  genus  known  to  me  in  not  ])eing  carinated.  It  is  an  elongated 
oval  in  outline,  being  slightly  broadest  at  the  middle,  and  tapering 
towards  both  ends  almost  equally.  The  larval  skin  is  light  yellow;  the 
scale  is  snowy  white. 

Described  from  thirteen  males,  and  many  scales  of  each  sex. 

Habitat. —  On  willow,  at  San  Bernardino,  Cal.  This  species  infests 
chiefly  the  bark  of  the  small  whip-like  limbs  which  spring  from  the 
trunks  of  the  trees.  Many  of  these  sprouts  were  dead  and  white  with 
the  scales  of  this  species. 

The  eggs  were  observed  September  12. 


CHIONASPIS  PINIFOLIAE  (Fitch) 

THE  PINE-LEAP  SCALE  INSECT 


(Plate  VI,  fig.  2;  Plate  XVI,  fig.  4;  Plate  XVIII,  fig.  1) 

Aspidiotus  mnifoliae  Fitch.  Report  N.  Y.  State  Agr.  Soc.,  1855,  p.  488. 
Mytilaspis  pinifoliae  Fitch.  Le  Baron,  First  Report  State  Entomologist  of  Illinois, 

p.  83. 

Scale  of  female. —  The  scale  of  the  female  is  snowy  white  in  color,  with 
the  exuviae  light  yellow;  it  is  usually  long  and  narrow  as  represented 
at  flgure  2h ;  sometimes,  however,  it  is  broad,  as  represented  at  flgure  2c. 
(Scale  from  leaf  of  Finns  pallasiana.)  The  shape  of  the  scale  apparently 
depends  on  that  of  the  leaf  to  wfliich  it  is  attached.  Thus  on  the  broader- 
leaved  pines  the  broad  scales  are  more  common. 

Length  of  scale,  about  3  mm.  (.1  inch). 

Female. —  The  body  of  the  female  is  purplish  red;  the  last  segment 
presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  from  seven  to  ten;  the 
anterior  laterals  of  twelve  to  twenty;  and  the  posterior  laterals  of  four¬ 
teen  to  eighteen. 

The  median  lohes  are  somewhat  circular  in  outline  with  their  distal 
ends  diverging  slightly;  there  is  an  arched  thickening  of  the'  body  wall 
connecting  the  anterior  ends  of  the  lobes.  The  second  and  third  lobes 
are  each  deeply  incised;  the  mesal  lobule  is  in  each  case  the  larger. 

The  plates  are  long,  simple,  tapering  to  a  point,  there  is  one  laterad 
of  each  of  the  three  lobes  of  each  side,  and  one  midway  between  the 
third  lobe  and  the  penultimate  segment.  There  are  elongated  marginal 
pores  in  the  following  situations:  One  laterad  of  each  of  the  first  and 
second  plates;  one  at  the  base  of  the  mesal  lobule  of  the  third  lobe; 
twm  between  third  and  fourth  plates;  and  two  between  the  fourth  plate 
and  the  penultimate  segment. 

The  spines  on  the  ventral  surface  are  so  delicate  as  to  be  almost  invis¬ 
ible  ;  their  bases,  however,  are  easily  seen ;  tliey  are  situated  one  mesad 
of  the  base  of  each  of  the  first,  second,  third,  and  fourth  plates.  The 
spines  on  the  dorsal  surface  are  quite  long ;  the  first  is  near  the  base  of 
the  first  lobe,  the  second  between  the  lobules  of  the  second  lobe,  the 
third  on  lateral  lobule  of  third  lobe,  and  the  fourth  a  short  distance 
mesad  of  the  fourth  plate. 
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Scale  of  male. —  The  scale  of  the  male  is  white  and  carinated  as  with 
other  species  of  this  genns.  (Plate  YI,  fig.  2d.) 

Male. —  The  male  is  a  uniform  orange-red ;  eyes  black. 

Habitat. —  On  various  species  of  pine  and  spruce  throughout  the  east¬ 
ern  United  States  from  New  York  to  Florida,  also  pine  in  California. 


CHIONASPIS  QUERCUS,  new  species 

(Plate  XVIII,  fig.  2) 

Scale  of  female. — The  scale  of  the  female  is  long,  narrow  at  the  anterior 
end,  much  widened  posteriorly,  and  quite  convex.  The  exuviae  are 
brownish  yellow;  the  secretion,  of  which  the  remainder  of  the  scale  is 
composed,  is  white;  but  all  of  my  specimens  appear  dark  gray,  being 
more  or  less  covered  with  the  hairs  of  the  stem  to  which  the  scale  was 
attached  and  with  dust.  Length  of  scale,  2  mm.  (.08  inch). 

Female. —  The  last  segment  of  the  female  presents  the  following 
characters : 

The  anterior  group  of  spinnerets  consists  of  about  ten;  the  anterior 
laterals  of  seventeen  to  twenty;  and  the  posterior  laterals  of  ten  to 
eighteen. 

This  species  differs  from  all  Diaspinae  known  to  me  in  having  a  single 
undivided  lobe  on  the  meson;  this  lobe  is  large  and  rounded  distall3\ 
The  second  and  third  lobes  of  each  side  are  verv  small  and  are  laterad 
of  small  incisions  in  the  margin  of  the  segment.  In  each  case  there  is 
a  reniform  thickening  of  the  body  wall  bounding  each  incision  an¬ 
teriorly.  There  is  also  a  similar  incision  with  a  rudimentary  lobe  and 
reniform  thickening  of  the  body  wall  about  midway  between  third  lobe 
and  penultimate  segment. 

The  plates  are  inconspicuous  and  spine-like;  there  are  usually  one  or 
two  laterad  of  second  ventral  spine;  two  or  three  between  third  and 
fourth  lobe  and  usually  five  between  fourth  lobe  and  penultimate  seg¬ 
ment.  The  penultimate  and  antepenultimate  segments  bear  six  each; 
those  on  the  latter  are  much  expanded  at  the  base. 

The  spines  are  long  and  conspicuous;  those  on  the  dorsal  surface  are 
situated  as  follows :  one  on  each  side  at  the  base  of  the  lateral  margin 
of  median  lobe,  one  laterad  of  each  of  the  second  and  third  lobes,  and 
a  fourth  one  near  the  center  of  the  anterior  group  of  plates.  Those  on 
the  ventral  surface  are  as  follows :  a  short  one  nearly  ventrad  of  the 
first  dorsal  spine,  a  large  one  laterad  of  each  of  the  second  and  third 
dorsal  spines,  and  a  fourth  one  a  little  cephalad  of  the  fourth  dorsal 
spine. 

Scale  of  the  male. —  The  scale  of  the  male  is  snowj^  white,  with  the 
larval  skin  very  light  yellow.  The  texture  of  the  scale  is  quite  loose 
and  the  carinae  prominent;  length  1.25  mm.  (.05  inch). 

Male. —  The  adult  male  is  as  yet  unknown ;  many  pupae  were  col¬ 
lected  August  17,  1880.  Specimens  of  these  mounted  in  balsam  are 
bright  yellow  in  color,  with  eyes  purplish  black.  Fully  grown  male 
larvae  in  balsam  are  yellowish  brown. 

Habitat. —  On  white  oak  {Quercus  lobata)  in  San  Fernando  A^alley, 
California.  The  females  occur  on  the  bark  of  the  small  limbs;  the 
males  upon  the  leaves. 

Described  from  four  scales  of  the  female,  four  females,  hundreds  of 
scales  of  the  male,  and  many  male  pupae  and  larvae. 
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CHIONASPIS  SALICIS  (Linn.) 

THE  WILLOW  SCALE 
(Plate  XVI,  fig.  5) 

Coccus  salicis  Linn.  Syst.  Nat.,  741,  15. 

Chionaspis  salicis  Signoret.  Ann,  de  la  Soc.  Ent.  de  France,  1869,  p.  447. 
Chionaspis  fraxini.  Signoret,  1.  c.,  p.  445. 

Aspidioius  salicis-nigrae  Walsh.  Report  Acting  State  Entoniolosist.  Illinois  (1868) 
p.  40. 

Mytilaspis  salicis  Le  Baron.  Second  Annual  Report  State  Entomologist,  Illinois  ( 1872 ) 
p.  140. 

Scale  of  female.  The  scale  of  the  female  is  of  the  form  characteristic 
of  the  genus,  being  long,  narrow  at  the  anterior  end,  and  broadly  widened 
posteriorly.  Exuviae  dark  yellow,  normally  covered  by  a  thin  layer  of 
white  excretion;  this,  however,  is  easily  removed.  Scale  snowy  white. 
Length  3.4  mm.  (.13  inch) ;  width  near  posterior  end,  1.6  mm.  (.06  inch). 

Female. —  The  body  of  the  female  is  reddish.  The  last  segment  (Plate 
^^I>  b)  differs  from  that  of  C.  ovtholohis  as  follows;  the  median 

lobes  ‘ii’©  joined  at  the  base,  and  are  widely  separated  at  their  distal 
extreinities ,  between  the  first  plate  and  the  second  lobe  and  mesad  of 
the  third  lobe  are  prolongations  of  the  body  wall,  which  extend  caudad 
as  far  as  the  lobes,  and  bear  elongated  pores.  Immediately  laterad  of 
the  third  group  of  plates  is  a  prominent  prolongation  of  the  body  bear¬ 
ing  an  elongated  pore,  while  in  the  ease  of  C.  ortholob  is  this  is  situated 
at  one-third  the  distance  from  the  third  to  the  fourth  group  of  plates. 
In  C.  salicis  the  two  lateral  groujos  of  plates  often  consist  of  three 
instead  of  two,  and  the  penultimate  segment  bears  at  least  six  plates, 
the  antepenultimate  three  or  four,  and  the  one  anterior  to  this,  one  or 
two. 

Scale  of  male.  The  scale  of  the  male  is  long,  narrow,  with  the  sides 
nearly  parallel.  It  is  tricarinated  and  snowy  white,  with  the  exuviae 
yellowish. 

Habitat. —  Infesting  willow  and  ash  in  Europe  and  in  the  United 
States. 

Specimens  of  Chionaspis  fraxini  received  from  England  are  identical 
with  Chionaspis  salicis  received  from  M.  Signoret.  I  have  also  received 
this  species  from  Ithaca,  N.  Y.,  and  from  Saint  Louis,  IMo.,  in  each  case 
upon  willow. 


Genus  MYTILASPIS  (Targ.-Tozz.) 

This  genus  includes  the  species  of  Diaspinae  in  which  the  scale  is 
long,  narrow,  more  or  less  curved,  and  with  the  exuviae  at  the  anterior 
extremity.  The  scale  of  the  male  resembles  that  of  the  female  in  form; 
but  it  can  be  readily  distinguished  by  its  small  size,  and  by  bearing 
only  one  larval  skin. 

In  all  the  species  of  Mytilaspis  which  I  have  studied  the  posterior 
part  (about  one-fourth)  of  the  scale  of  the  male  is  joined  to  the  remain¬ 
der  by  a  thin  portion  which  serves  as  a  hinge,  allowing  the  posterior 
part  to  be  lifted  when  the  male  emerges. 


(320) 


470 


Bulletin  372 


MYTILASPIS  CITRICOLA  (Packard) 

(Plate  VII,  fig.  1;  Plate  XX,  fig.  .3;  Plate  XVIII,  fig.  3) 

Aspidiotus  citricola  Packard.  Uuide  to  the  study  of  insects,  second  edition  (1870), 
p.  027.* 

Scale  of  female. —  The  scale  of  the  female  is  long,  more  or  less  curv^ed, 
and  widened  posteriorly.  It  is  brown  with  the  exuviae  of  the  same 
color  and  with  a  delicate  margin  (Fig.  la).  The  ventral  scale  is  well 
developed;  it  is  white,  and  consists  of  a  single  piece  which  is  slightly 
attached  at  its  sides  to  the  low^er  edge  of  the  scale,  and  is  more  or  less 
incomplete  posteriorly  (Fig.  Ih).  Length  of  scale,  3  mm.  (.12  inch). 

Female. —  The  female  is  yellowish  white.  The  characters  of  the  last 
segment  are  as  follows: 

The  anterior  group  of  spinnerets  consists  of  about  six;  the  anterior 
laterals  of  about  eighteen,  and  the  posterior  laterals  of  about  nine. 

The  median  lobes  are  well  developed  with  the  margins  crenate;  the 
second  lobe  deeply  incised,  with  the  margins  of  the  lobules  either  entire 
or  crenate;  the  third  lobe  is  quite  inconspicuous,  projecting  but  little 
beyond  the  body  wall,  the  margin  crenate  and  one  large  notch  in  the 
center  of  the  lobe. 

The  plates  are  long,  simple,  and  tapering.  There  are  two  of  them 
in  each  of  the  following  places:  betw’een  median  lobes;  between  first 
and  second  lobes;  between  second  and  third  lobes;  laterad  of  third 
lobe ;  and  about  midway  between  this  lobe  and  the  penultimate  seg¬ 
ment.  There  is  an  elongated  pore  between  first  and  second  lobes ; 
two  laterad  of  each  of  the  third  and  fourth  pairs  of  plates;  and  one 
laterad  of  the  fifth  pair  of  plates.  The  penultimate  segment  bears  at 
least  four  plates  upon  each  lateral  margin. 

The  spines  upon  the  dorsal  surface  are  long,  and  are  situated  as  fol¬ 
lows:  one  at  the  base  of  each  margin  of  the  first  lobe;  one  dorsad  of 
incision  of  second  lobe;  one  dorsad  of  the  notch  of  third  lobe;  and  one 
about  midway  between  the  fourth  and  fifth  pairs  of  plates.  Those  of 
the  ventral  surface  are  as  follows:  cephalad  of  the  bases  of  the  first 
pair  of  plates  are  two  small  spots  which  resemble  the  bases  of  spines, 
and  are  doubtless  the  homologues  of  the  first  pair;  the  second  spine  of 
each  side  is  near  the  base  of  the  lateral  half  of  the  first  lobe;  third  spine 
laterad  of  lateral  lobule  of  second  lobe  and  fourth  and  fifth  spines  be¬ 
tween  the  members  of  the  fourth  and  fifth  pairs  of  plates  respectively. 

Egg. —  The  eggs  are  white  and  are  arranged  irregularly  under  the 
scale. 

Scale  of  male. —  The  scale  of  the  male  is  usually  straight,  or  nearly  so ; 
the  same  color  as  that  of  the  female,  or  in  some  specimens  varying  to  a 
very  dark  brown,  almost  black,  the  larval  skin  light  yellow.  At  about 
one-quarter  of  the  length  of  the  scale  from  the  posterior  extremity, 
the  scale  is  thin,  forming  a  hinge  which  allows  the  posterior  part  of  it 
to  be  lifted  by  the  male  as  he  emerges.  Length  1.5  mm.  (.06  inch). 

*  The  descriptions  of  Aspidiotus  Glovcrii  and  of  Aspidiotus  citricola  given  by 
Packard  in  his  Guide  to  the  Situdy  of  Insects,  p.  527,  are  not  only  unrecognizable 
per  se,  but  are  merely  descriptions  of  unpublished  figures,  and  consequently  have  no 
claim  to  recognition.  But  a  desire  to  prevent  confusion  has  led  me  to  adopt  these 
specific  names.  I  have  had  no  hesitation  in  doing  this,  because  a  vei’y  careful 
search  which  I  have  made  of  many  orange  groves  in  Florida  has  revealed  the  fact 
that  there  are  only  two  species  of  Mytilaspis  common  on  citrus  trees  in  that  State, 
and  conseqiiently  there  can  be  but  little  doubt  that  they  are  the  species  which  Pro¬ 
fessor  Glover  figured.  To  the  form  with  the  narrower  scale  I  apply  the  name 
Gloverii,  to  the  other  that  of  citricola. 
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Development  of  the  insect  and  formation  of  the  scale. —  Upon  March  15, 
1S80,  observations  were  commenced  upon  a  brood  of  young  lice  just 
batching.  Their  color  was  white,  yellowish  at  both  ends,  and  with  red 
eyes;  antennae  6- jointed;  margin  of  the  head  as  far  as  the  eyes  tuber- 
cled,  and  each  segment  of  the  abdomen  with  a  lateral  piliferous  tuber¬ 
cle.  When  placed  upon  a  young  orange  tree,  all  settled  in  from  fifteen 
to  twenty  minutes.  Twenty-four  hours  later  no  change  had  taken  place 
except  that  the  cottony  excretion  referred  to  in  the  general  remarks 
w’as  already  observable  at  the  posterior  end  of  the  body.  Forty-eight 
hours  from  the  time  of  hatching  the  cottony  mass  had  increased  to  such 
an  extent  that  only  the  anterior  fourth  of  the  larva  could  be  seen.  The 
secretion  w'as  dense  and  compact,  and  a  few  long,  very  fine,  rather  curly 
threads  of  a  yellowish  color  protruded  from  it.  Each  side  of  the  head  a 
fine  curl  of  the  cottony  substance  extended  forward  and,  from  the  frontal 
border  of  the  head,  filaments  of  the  same  extended  at  equal  distances. 
At  seventy-two  hours  the  dense  excretion  had  covered  the  eyes.  Behind 
the  head  in  most  specimens  there  was  a  marked  constriction  in  the  cov¬ 
ering,  which  in  some,  however,  was  but  slightly  indicated. 

From  this  period  up  to  the  age  of  ten  days  the  alteration  was  but 
slight.  The  covering  had  increased  so  as  to  extend  beyond  the  head  of 
the  insect.  Removing  the  covering,  it  was  noticed  that  nearly  all  trace 
of  the  segmentation  of  the  abdomen  was  gone,  and  that  it  was  oval  in 
form.  Upon  abdominal  joints  1,  2,  3,  and  4,  four  rows  (two  dorsal  and 
two  lateral)  of  pale  transparent  spots  were  noticed.  From  this  time 
(March  25)  on  until  April  6,  the  changes  in  the  body  of  the  insect  were 
very  slight.  The  skin  was  gradually  separating  from  the  body  within, 
and  toward  the  latter  part  of  this  period  the  abdominal  outline  of  the 
latter  with  its  notches  could  be  plainly  seen  through  the  first  larval 
skin.  April  6,  or  twenty-two  days  from  hatching,  the  larvae  molted 
their  first  skin.  In  preparation  for  this  act  they  worked  their  way  partly 
out  of  their  excreted  cases,  sometimes  destroying  the  anterior  end  in 
the  effort.  In  the  act  of  molting  the  skin  splits  ventro-transversely 
between  the  thorax  and  the  abdomen,  and  the  abdomen  is  first  drawn 
forward  and  thrust  through  the  aperture.  How  the  remainder  of  the 
body  is  disengaged  is  not  precisely  known  —  whether  it  is  drawn  down 
through  the  same  split,  or  whether  the  anterior  part  of  the  old  skin  has 
a  longitudinal  ventral  split  —  but  the  latter  is  probably  the  ease.  The 
color  of  the  insect  after  this  first  molt  is  white  with  pale  orange  eyes 
and  a  tinge  of  yellow  to  the  proboscis,  to  the  alimentary  canal,  and  to  the 
end  of  the  body.  Great  irregularity  was  noticed  in  the  time  of  shedding 
of  the  skin,  some  finishing  two  weeks  before  others,  and  after  the  molt 
was  completed  some  were  covered  entirely  and  hidden  from  view  by  the 
cast-off  skin  and  waxy  secretion;  while  others  were  partly  exposed.  The 
old  covering  began  to  melt  gradually  and  the  new  scale  began  to  form  at 
the  posterior  end  of  the  body,  at  first  resembling  compact  scum  or  froth, 
and  six  days  after  the  molt  it  was  already  from  three  to  four  times  the 
size  of  the  shed  skin  which  adheres  to  the  outside  of  the  forming  scale, 
covered  as  to  its  anterior  half  by  the  remains  of  the  woolly  secretion  of 
first  stage.  • 

From  this  time  on  till  forty  days  from  the  time  of  hatching  the  scale 
grew  gradually  as  also  the  inclosed  insect,  the  former  at  this  time  chang¬ 
ing  from  white  to  yellowish  brown,  having  precisely  the  appearance  of 
the  full-grown  scale  except  as  to  size.  At  forty-four  days  after  hatching, 
the  scales  were  about  one-fourth  the  size  of  the  full-grown.  At  forty- 
six  days  it  was  observed  that  the  male  larvae  were  rapidly  maturing  and 
that  already  traces  of  antennae  and  legs  were  to  be  seen.  At  fifty-four 
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days  the  more  advanced  individuals  shed  the  second  skin  and  appeared 
as  pupae.  About  the  same  time  the  females  also  cast  their  second  skin. 
Our  notes  do  not  show  the  exact  length  of  time  which  the  males  remained 
in  the  pupa  state,  but  that  it  is  very  short  is  shown  by  the  fact  that  on 
May  18  pupae  from  eggs  hatched  March  30  were  observed  to  transform 
to  adults,  the  old  pupa  skin  being  pushed  backward  out  of  the  scale. 
The  description  of  the  adults  of  both  sexes  has  already  been  given. 

At  eighty  days  the  females  were  observed  to  have  deposited  eggs  and 
already  the  young  had  begun  to  hatch.  Later  in  the  season  the  develop¬ 
ment  is  more  rapid  than  that  just  detailed.  From  eggs  which  hatched 
May  22,  males  were  reared  June  25,  a  space  of  thirty-four  days,  while  the 
females  of  the  same  generation  had  begun  to  oviposit  July  12,  or  fifty- 
one  days  from  hatching. 

Habitat. —  This  is  one  of  the  two  most  common  species  of  scale  insects; 
found  on  citrus  trees  in  Florida.  It  is  probably  an  European  species, 
as  I  have  frequently  found  it  on  imported  oranges  in  our  market.  It 
also  occurs  in  Louisiana.  Mr.  Glover  states  (Report  Department  of 
Agriculture,  1855,  p.  119)  that  this  species  was  imported  into  Jackson¬ 
ville,  Fla.,  in  1855,  on  some  lemons  sent  from  Bermuda. 

MYTILASPIS  GLOVERII  (Packard)  ^ 

GLOVER'S  SCALE 

(Plate  VII,  fig.  2;  Plate  XVIII,  fig.  4;  Plate  XXI,  fig.  1)  ^ 

Coccus  Gloverii  (Packard).  Guide  to  the  study  of  insects  (1S69),  p.  527. 
Aspidiotus  Gloverii  (Packard).  Ibid.,  second  edition  (1&70),  p.  527. 

Mytilaspis  Gloverii  (Packard).  Ashmead,  Orange  insects  (ISSOj,  p.  1. 

Scale  of  female. —  The  scale  of  the  female  in  this  species  differs  from 
that  of  M.  citricola,  with  which  it  is  often  associated,  in  being  much  nar¬ 
rower  (Plate  VII,  fig.  2,  natural  size;  2a,  enlarged).  Color  light  yellow, 
varying  to  dark  brown;  the  ventral  scale  is  white  and  consists  of  two 
long  narrow  parallel  plates  between  which  is  an  open  space  (Plate  VII, 
fig.  2c.) 

F emale. —  The  body  of  the  female  is  light  purple  in  color,  with  the  last 
segment  yellowish ;  this  segment  presents  the  following  characters : 

The  anterior  group  of  spinnerets  consists  of  five;  the  anterior  laterals 
about  eleven,  and  the  posterior  laterals  of  five. 

The  margin  of  the  segment  is  the  same  as  in  M.  citricola  with  the  fol¬ 
lowing  exceptions :  the  first  lobe  on  each  side  is  abruptly  narrow,  then 
prolonged  more  or  less  into  a  point,  with  the  margins  scarcely  serrate; 
lobules  of  second  lobe  longer  and  narrower. 

The  sjnnes  are  very  small;  the  ventral  one  on  the  median  lobe  invisi¬ 
ble.  There  are  only  two  plates  on  the  penultimate  segment. 

Egg. —  The  eggs  are  white  when  first  laid,  but  become  tinged  with 
purple  before  hatching.  They  are  arranged  in  two  rows  in  a  very  reg¬ 
ular  manner.  (Plate  VII,  fig.  2c.) 

Scale  of  *male. —  The  scale  of  the  male  is  similar  in  form  to  that  of  the 
female,  except  that  there  is  but  a  single  molted  skin,  and  the  scale  is  fur¬ 
nished  with  a  hinge  like  that  described  under  head  of  M.  citricola. 

Male. —  For  figure  of  male  see  Plate  XXI,  figure  1. 

Development  of  the  insect  and  formation  of  the  scale. — Our  observations 
show  that  the  developm<'5nt  of  Glover’s  scale  is  up  to  a  certain  point 
almost  parallel  with  that  of  M.  citricola,  and  that  its  failure  at  that  point 
may  be  abnormal  will  be  ^een  from  what  follows.  March  27,  eggs  under 
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observation  began  to  hatch.  The  young  larvae  are  purplish,  with  the 
front  of  the  head  and  the  margin  of  the  body  yellowish.  Most  of  them 
settled  almost  immediately,  and  at  two  daj^s  the  cottony  excretion  had 
covered  one-half  the  insect.  At  four  days  it  reached  beyond  the  eyes, 
and  the  larva  itself  seemed  to  be  more  elongated,  with  tlie  joints  more 
distinct.  At  six  days  most  of  them  were  entirely  covered,  with  the  ex¬ 
cretion  extending  like  two  horns  at  each  side  of  the  head.  With  some 
there  were  only  two  or  three  transverse  constrictions  of  the  covering, 
giving  them  a  very  peculiar  appearance.  At  seven  days  the  future 
dentate  appearance  of  the  abdomen  could  already  be  detected  through 
the  skin,  and  at  eleven  several  presented  every  appearance  of  a  speedy 
molt,  having  pushed  themselves  forward  from  the  covering.  They  re¬ 
mained  in  this  state,  however,  without  marked  change,  except  that  some 
secreted  a  tuft  of  the  waxy  threads,  which  rose  erect  for  two  or  three 
times  the  length  of  the  scale,  for  twelve  days  more  before  shedding  their 
first  skin,  which  was  done  at  the  age  of  twenty-three  days.  The  molt 
was  performed  in  precisely  the  same  manner  as  with  M.  citricola.  Imme¬ 
diately  after  the  molt  the  whitish  permanent  scale  began  to  form.  At 
thirty-two  days  one  could  begin  to  distinguish  the  legs  and  antennae 
of  the  future  pupae  in  the  males.  At  forty-four  days  the  first  female 
was  observed  to  have  cast  its  second  skin;  the  color  after  the  molt  is 
white,  with  the  anal  segment  and  middle  of  the  body  yellowish.  About 
the  same  time  the  males  became  pupae,  and  at  forty-five  days  the  first 
adult  male  was  found.  From  this  time  up  to  the  age  of  one  hundred 
and  two  days  the  female  scales  were  watched  daily,  but  no  eggs  were 
observed.  At  this  age  all  either  died  or  were  mounted,  so  the  age  at 
which  the  eggs  are  deposited  has  not  been  determined.  It  may  be  that 
the  non-development  in  this  case  was  due  to  the  fact  that  the  females 
had  not  been  fertilized. 

Habitat. —  This  is  a  very  common  species  on  citrus  trees  in  Florida 
and  Louisiana.  It  infests  the  fruit,  leaves,  and  bark  of  the  trees,  and 
is  usually  associated  with  M.  citricola.  It  is  supposed  that  it  was  intro¬ 
duced  into  Florida  about  forty  years  ago  by  Mr.  H.  B.  Robinson,  who 
owned  a  grove  at  Mandarin.  Mr.  Robinson  is  said  to  have  purchased 
two  trees  in  New  York  from  a  ship  from  China.  From  these  trees  the 
insect  is  said  to  have  spread.* 

Trees  which  this  department  received  from  Europe  were  badly  infested 
by  this  scale  insect.  This,  however,  does  not  prove  the  European  origin 
of  the  pest,  as  it  may  have  been  carried  there  from  China. 

MYTILASPIS^  PANDANNI,  new  species 
(Plate  XX,  figs.  1  and  2) 

Scale  of  female. —  The  scale  of  the  female  is  light  brown  in  color,  with 
the  posterior  end  jialer  and  sometimes  white;  the  first  larval  skin  is 
naked;  the  second,  which  is  large,  is  covered  with  excretion.  The 
shape  varies  greatly.  Some  specimens  broaden  gradually  from  the  first 
larval  skin  to  near  the  posterior  end;  in  some  the  lateral  margins  are 
more  or  less  curved,  so  that  the  scale  is  broadest  at  or  near  the  middle; 
others  are  suddenly  widened  near  the  middle  of  the  second  larval  skin. 

Females. —  The  body  of  the  female  is  yellowish ;  the  last  segment  pre¬ 
sents  the  following  characters : 

The  anterior  group  of  spinnerets  consists  of  four;  the  anterior  laterals 
of  nine  or  ten;  the  posterior  laterals  of  ten  to  twelve. 


*  See  Glover,  Report  Department  of  Agriculture,  ISo.l,  p.  117. 
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There  are  two  pairs  of  lobes’,  each  lobe  is  small;  the  mesal  margins 
of  the  median  lobes  are  parallel ;  between  these  lobes  is  an  incision 
extending  cephalad  of  base  of  lobes  for  a  distance  equal  to  one-half  of 
length  of  lobes.  The  second  lobe  of  each  side  is  deeply  incised;  the 
mesal  lobule  is  the  largest  and  longest. 

The  plates  are  simple,  tapering,  and  longer  than  the  lobes.  There  is 
one  laterad  of  each  of  the  lobes;  one  a  little  less  than  half  the  distance 
from  the  first  lobe  to  penultimate  segment;  and  one  near  the  latter. 
The  penultimate  segment  usually  bears  two  and  the  antepenultimate  one. 

The  spines  on  the  dorsal  surface  are  quite  long,  and  are  situated  as 
follows:  .first,  laterad  of  first  lobe;  second,  upon  the  lateral  lobule  of 
second  lobe;  third,  at  about  two-thirds  the  distance  from  second  to  third 
plates;  and  fourth,  at  two-thirds  the  distance  from  third  plate  to  fourth 
plate. 

Between  the  first  plate  and  mesal  lobule  of  second  lobe  is  a  projection 
of  the  body  as  long  as  the  latter,  which  bears  an  elongated  pore. 

Described  from  fourteen  females  and  many  scales. 

Habitat. —  This  species  was  collected  by  Mr.  Trelease,  upon  Pandan- 
nis,  in  the  Harvard  Botanic  Garden,  at  Cambridge,  Mass, 

The  scale  of  this  insect  varies  greatly  from  the  typical  form  of  Myti- 
laspis.  The  species  is  evidently  closely  allied  to  the  M.(?)  buxi  (Bouche) 
as  described  by  Signoret. 

MYTILASPIS  POMORUM  (Bouche) 

THE  OYSTER-SriELL  BARK  LOUSE  OF  THE  APPLE 

(Plate  XIX,  fig.  2) 

Aspidiotus  pomorum  Bouche.  Ent.  Zeitung  Stett.  (18'51),  XII,  no.  1. 

Aspidiotus  conchiformis  of  authors ;  but  not  A.  concPiJormis  Syst.  Nat., 

2221,  .37  (17S8),  which  species  infests  elm. 

Aspidiotus  pyriis-malus  Rob.  Kennicot  (1854),  Acad.  Science  of  Cleveland. 
Miftilaspis  pomicorticis  Riley.  Fifth  Report  State  Entomologist,  Missouri,  p.  95. 
Mytilaspis  pomorum  (Bouche).  Signoret,  Ann.  de  la  Soc.  Ent.  de  France,  1870,  p.  98. 

Scale  of  female. —  The  scale  of  the  female  is  long,  narrow,  widened  pos¬ 
teriorly,  more  or  less  curved,  of  an  ash  gray  color  with  the  exuviae  yel¬ 
lowish.  Length,  2  mm.  (.08  inch). 

Female. —  The  body  of  the  female  is  yellowish  white.  The  last  seg¬ 
ment  presents  the  following  characters: 

The  anterior  group  of  spinnerets  consists  of  from  eleven  to  seventeen; 
the  anterior  laterals  and  posterior  laterals  each  of  sixteen  to  twenty-one. 

The  median  lobes  are  large  and  wide,  with  the  sides  parallel;  they 
are  only  about  three-fourths  as  long  as  broad;  each  lobe  is  narrowed  on 
each  side  near  the  distal  extremity  by  one  or  two  notches  and  then 
rounded.  The  second  lobe  of  each  side  is  about  as  wide  as  the  first, 
and  is  deeply  incised;  mesal  lobule  with  mesal  margin  as  long  as  lat¬ 
eral  margin  of  the  first  lobe,  and  rounded  posteriorly;  lateral  lobule 
about  half  the  length  and  width  of  mesal  lobule  and  similar  in  shape. 
Third  lobe  obsolete. 

The  plates  are  arranged  as  in  M.  citricola;  the  lateral  members  of  the 
second  and  third  pairs  are  shorter  and  smaller  than  the  mesal.  The 
penultimate  segment  bears  two  pairs  on  each  side. 

The  spines  are  as  in  M.  citricola  except  that  the  first  dorsal  pair  are 
not  so  conspicuous. 

Scale  of  male. —  The  scale  of  the  male  of  this  species  closely  resembles 
those  of  M.  Gloverii  and  M.  citricola,  being  much  smaller  than  that  of 
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the  female,  straight  or  nearly  so,  with  a  single  molted  skin,  and  with 
the  posterior  part  joined  to  the  remainder  of  the  scale  by  a  thin  portion 
which  serves  as  a  hinge. 

Male. —  I  have  not  bred  the  male  from  apple.  Its  color  is  described 
by  Riley*  as  being  translucent  corneous  gray  with  a  dorsal  transverse 
band  on  each  joint,  and  the  portions  of  the  mesothorax  and  metathorax 
darker  or  purple  gray,  and  with  the  members  somewhat  lighter. 

Habitat. —  This  is  an  imported  European  species,  which  is  common 
throughout  the  greater  part  of  those  sections  of  the  United  States  where 
apples  are  grown  to  any  great  extent.  It  is,  however,  much  more  com¬ 
mon  in  the  cooler  parts  of  the  country,  being  replaced  to  a  certain  extent 
by  Chionaspis  furfuriis  in  the  warmer  sections. 

There  is  but  a  single  generation  of  this  insect  each  year  in  the  North, 
where  the  eggs  hatch  in  the  latter  part  of  May,  or  early  in  June,  and 
two  generations  in  the  South. 

This  species  is  said  to  infest  many  different  plants;  but  in  nearly  if 
not  every  case  the  opinion  respecting  the  specitic  identity  of  the  forms 
occurring  on  other  plants  with  that  upon  apple  has  been  based  upon 
the  characters  presented  by  the  scale.  These  characters  being  insuffi¬ 
cient  to  distinguish  this  species  from  closely  allied  forms,  it  is  very 
desirable  to  confirm  these  observations.  I  have,  however,  found  about 
twenty  different  species  of  plants  infested  by  one  or  more  species  of 
Mytilaspis,  which,  after  the  most  careful  study  of  structural  characters, 
I  am  unable  to  distinguish  from  M.  pomorum.  The  greater  part  of  these 
plants  are  trees  growing  in  the  parks  and  along  the  streets  of  M  ashington ; 
and  if  the  scale  with  which  they  are  infested  is  M.  pomorum,  it  is  a  very 
remarkable  fact  that,  notwithstanding  the  abundance  of  it  on  these 
trees,  apple  trees  growing  in  the  immediate  vicinity  are  not  infested, 
and,  too,  although  the  male  of  M.  pomorum  is  rare  on  apple,  it  is  not 
at  all  so  on  the  other  plants.  The  following  is  a  list  of  the  plants  upon 
which  I  have  found  this  form  of  Mytilaspis:  linden,  hop  tree,  bladder 
nut,  horse-chestnut,  maple,  an  exotic  amorpha,  water  locust,  raspberry, 
hawthorn,  currant,  Ribes  alpinum,  Lonicera  pulverulenta,  ash,  elm, 
hackberry,  Planera  kakii,  willow,  poplar,  and  yucca. 


Genus  PARLATORIA  Targioni-Tozzetti 

The  following  are  the  characters  of  this  genus  as  given  by  Signoret: 

Species  of  which  the  scale  of  the  female  is  long,  narrow  at  the  base, 
then  enlarging  suddenly ;  the  exuviae  of  a  rounded  oval  f orm.^^  Four 
gi’oups  of  pores  only.” 

‘‘The  margin  of  the  anal  segment  is  indented  and  presents  in  each 
notch  some  plate-like  scales.”  “On  the  upper  side  near  the  margin 
two  rows  of  isolated  pores.”  The  scale  of  the  male  of  the  same  color 
as  that  of  the  female  and  much  smaller.” 

Only  two  species  of  this  genus  have  been  described :  P .  proteus  Curtis 
and  P.  zizyplii  Lucas ;  I  add  a  description  of  a  third.  A  comparative 
study  of  P.  zizyphi,  P.  pergandii,  and  two  undeseribed  species  in  the 
collection  of  the  department  shows  that  there  is  very  little  variation  in 
the  number  of  the  appendages  of  the  last  segment  of  the  female;  spe¬ 
cific  characters  are  to  be  found  in  the  shape  of  these  organs,  and  the  posi¬ 
tion  of  the  spines.  I  have  not  seen  P.  proteus. _ 

*  Fifth  Mifesonri  Report,  p.  95. 
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PARLATORIA  PERGANDII,  new  species 

PEKGANDE’S  SCALE 

(Plate  XI,  tig.  4  ;  Plate  XX,  fig.  5;  Plate  XXI,  fig,  8) 

Scale  of  female. —  The  scale  of  the  female  varies  in  form;  sometimes 
it  is  nearly  circular  in  outline,  with  the  exuviae  upon  one  side;  usually, 
however,  it  is  somewhat  elongated,  with  the  exuviae  at  one  end;  color 
of  scale,  dirty  gray;  the  first  skin  is  naked;  the  second  is  covered  with 
a  very  thin  film  of  secretion,  and  occupies  about  one-third  of  the  length 
of  the  scale;  length  of  scale,  1.6  mm.  (.06  inch). 

Female. —  The  female  is  nearly  as  broad  as  long,  and  varies  greatly  in 
color;  some  specimens  are  almost  entirely  white,  with  only  the  end  of 
the  body  slightly  yellow;  others  are  entirely  yellow,  and  some  are  pur¬ 
plish,  with  the  posterior  end  of  the  body  yellow;  eyes  black.  The  last 
segment  presents  the  following  characters : 

There  are  only  four  groups  of  spinnerets,  each  usually  consisting  of 
eight  or  nine;  but  the  number  in  each  group  varies  from  four  to  ten. 

There  are  three  pairs  of  well-deyeloped  lobes;  each  lobe  is  widest  near 
the  middle,  tapering  anteriorly,  and  suddenly  narrowed  posteriorly. 
There  is  a  fourth  rudimentary  lobe  upon  each  side  about  midway  be¬ 
tween  the  third  lobe  and  the  penultimate  segment;  this  lobe  is  irregu¬ 
larly  rounded  and  produced  into  a  papilla  at  its  distal  extremity;  there 
is  a  similar  lobe  on  the  penultimate  segment,  cephalad  of  the  posterior 
plate  of  that  segment.  Connecting  the  bases  of  the  lobes  are  crescent¬ 
shaped  thickenings  of  the  body  wall,  which  are  in  reality  the  thickened 
margins  of  elongated  pores  placed  at  right  angles  to  the  median  line  of 
the  body.  There  is  one  of  these  pores  in  each  of  the  following  places: 
between  median  lobes;  between  median  and  second  lobes;  between 
second  and  third  lobes;  and  there  are  two  between  third  and  fourth 
lobes;  also  two  between  fourth  lobes  and  the  penultimate  segment. 

There  are  two  plates  between  the  median  lobes;  two  between  first 
and  second  lobes ;  and  three  between  second  and  third  lobes.  These 
are  similar  in  shape,  and  in  each  case  extend  caudad  as  far  as  the  tips 
of  the  lobes.  Each  plate  is  oblong,  with  the  sides  parallel  and  with  the 
distal  extremity  fringed.  Between  the  third  and  fourth  lobes  are  three 
plates  varying  in  shape  from  the  form  just  described  to  palmate;  the 
middle  member  of  this  group  is  usually  as  large  as  the  other  two  combined. 
The  three  plates  cephalad  of  the  fourth  lobe  are  usually  palmate.*  The 
three  segments  preceding  the  last  usually  have  five  or  six  plates  each, 
on  each  lateral  margin ;  these  plates  are  rounded  and  produced  into  a 
single  papilla  at  the  distal  extremity.  The  fourth  segment  preceding 
the  last  often  bears  one  or  two  plates  also. 

Each  lobe  bears  a  spine  on  its  dorsal  surface;  that  of  the  fourth  lobe 
is  situated  near  the  center  of  the  lobe;  each  of  the  others  is  near  the 
lateral  margin  of  the  base  of  its  lobe.  The  spines  on  the  ventral  sur¬ 
face  (except  the  first,  which  is  obsolete)  are  longer  and  more  conspic¬ 
uous;  the  second,  third,  and  fourth  are  each  situated  dorsad  of  the 
lateral  margin  of  the  first  plate,  laterad  of  the  second,  third,  and  fourth 
lobes,  respectively.  Each  of  the  three  segments  preceding  the  last 
bears  a  conspicuous  spine  near  the  middle  of  each  lateral  margin. 

*  In  the  most  closely  allied  of  the  described  species — Parlatoria  proteus  Curtis — the 
plates  of  the  last  segment  according  to  the  figures  and  description  of  Signoret  have 
a  different  form,  being  smooth  on  the  mesal  margin  and  serrate  on  the  lateral, 
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Egg. —  The  eggs  and  young  larvae  are  purplish.  Twenty-seven  eggs 
were  observed  under  one  scale;  but  in  another  instance  the  abdomen 
of  a  female  was  more  than  half  filled  by  five  eggs. 

Scale  of  male. —  The  scale  of  the  male  is  long  and  narrow;  the  larval 
skin  is  at  the  anterior  end,  and  occupies  a  little  more  than  one-third  of 
the  length  of  the  scale ;  the  lateral  margins  of  the  scale  are  prominent ; 
the  central  part  is  not  carinated  and  is  very  seldom  higher  than  the 
sides;  usually,  and  especially  with  old  scales,  after  the  adult  has  emerged 
the  central  part  is  depressed,  giving  that  part  of  the  scale  posterior  lo 
the  larval  skin  the  form  of  a  gutter. 

The  larval  skin  is  grayish  yellow,  with  the  central  part  a  very  dark 
green;  the  excretion  is  light  gray;  length  of  scale,  1  mm.  (.04  inch). 

Male. —  The  male  is  purplish  in-  color,  with  the  disk  of  the  thorax 
nearly  colorless,  with  the  exception  of  some  irregular  purplish  spots, 
and  the  sutures,  which  are  brownish;  the  eyes  are  large  and  very  dark. 
(Plate  XXI,  fig.  8.) 

Habitat. —  This  species  infests  the  trunk,  leaves,  and  fruit  of  the  citrus 
trees  in  Florida.  It  occurs  more  abundantly  on  the  bark  of  the  small 
limbs  than  on  any  other  part  of  the  tree;  occasionally,  however,  it  very 
thickly  infests  the  fruit.  Frequently  it  may  be  found  on  Florida  oranges 
in  the  northern  markets,  but  I  have  never  observed  it  on  imported  fruit. 
And  as  I  have  not  yet  found  it  infesting  native  plants  I  can  offer  no 
suggestions  as  to  whence  it  came.  The  scales  so  closely  resemble  the 
bark  in  color  that  a  tree  may  become  very  badly  infested  before  attract¬ 
ing  attention. 

Number  of  generations  per  year. —  The  length  of  time  occupied  by  a 
generation  of  this  species  varies  greatly,  according  to  the  season  of  the 
year.  Thus  we  observed  that  in  a  brood  which  hatched  March  31  the 
larvae  began  to  molt  on  the  twenty-second  day;  the  first  male  pupa  was 
observed  on  the  forty-second  day;  the  second  molt  of  the  females  began 
on  the  forty-fifth  day;  the  first  adult  males  were  observed  on  the  forty- 
ninth  day;  and  the  females  did  not  begin  to  oviposit  until  they  were 
more  than  two  months  old.  In  another  brood  which  hatched  April  26 
there  were  developed  females  which  began  to  oviposit  on  the  forty-fifth 
day.  And  the  females  of  still  another  brood  which  hatched  June  23 
began  to  oviposit  when  only  forty-one  days  old.  These  observations 
were  made  in  the  breeding-room  of  this  department  in  Washington.  In 
the  open  air  in  Florida  the  periods  are  probably  even  shorter. 

It  gives  me  great  pleasure  to  dedicate  this  important  species  to  Mr. 
Th.  Pergande,  whose  patient  labors,  although  but  little  known  to  the 
public,  have  done  much  to  advance  economic  entomology. 

Genus  FIORINIA  Targioni-Tozzetti 

This  genus  includes  species  of  Diaspinae  in  which  upon  the  scale  of 
the  female  only  one  larval  skin  is  visible  at  the  anterior  extremity;  the 
second  skin  is  present,  but  it  is  entirely  covered  by  secretion.  This  skin 
is  large,  covering  the  insect  entirely.  The  scale  is  narrow  at  its  anterior 
end;  it  soon  widens,  and  the  sides  are  parallel  throughout  the  greater 
part  of  its  length.  The  three  anterior  groups  of  spinnerets  are  united, 
forming  a  continuous  line. 

The  scale  of  the  male  is  similar  to  that  of  the  female,  but  smaller. 

Only  one  species  of  this  genus  has  been  described  heretofore  —  the 
Fiorinia  pellucida  of  Targioni-Tozzetti  —  which  is  said  to  be  common  on 
many  plants  in  hothouses,  and  especially  upon  Areca  aurea  and  Phy- 
telepJias  macrocarpa.  As  yet  this  species  has  not  been  reported  from 
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this  country.  We  have,  however,  a  very  pernicious  pest  which  belongs 
to  this  genus,  and  of  which  I  offer  the  following  description: 

FIORINIA  CAMELLIAE,  new  species 

(Plate  XI,  fig.  7;  Plate  XIX,  fig.  4;  Plate  XX,  fig.  4) 

Scale  of  the  female, —  The  scale  of  the  female  is  yellowish  brown,  with 
the  larval  skin  yellow,  and  a  thin  margin  to  the  remainder  of  the  scale 
white.  That  part  of  the  scale  which  covers  the  second  skin  has  a  prom¬ 
inent,  longitudinal,  central  ridge,  which  is  dark  brown;  the  sides  of  the 
scale  sloping  from  this  ridge  are  more  or  less  wrinkled. 

Female. —  The  fully  grown  female  is  of  a  pale  yellowish  brown  color, 
with  large  irregular  lemon-yellow  spots.  The  last  segment  presents 
the  following  characters  (Plate  XIX,  fig.  4,  and  Plate  XX,  fig.  4)  : 

The  anterior  group  of  spinnerets  consists  of  about  nine,  arranged  in  a 
single  row;  the  anterior  laterials  of  about  nine  each,  usually  in  a  double 
row,  and  continuous  with  the  anterior  group;  and  the  posterior  laterals 
of  about  sixteen,  arranged  more  or  less  regularly  in  a  double  row. 

There  are  only  two  pairs  of  lobes  present,  and  their  margins  are  con¬ 
spicuously  serrate.  The  caudal  extremity  of  the  segment  is  deeply 
notched,  and  the  first  pair  of  lobes  is  borne  by  the  margins  of  this  notch. 
Tlie  second  lobe  of  each  side  is  deeply  incised;  the  median  lobule  is  the 
larger. 

The  i^lates  are  simple,  slender,  tapering,  and  extend  caudad  of  the 
lobes;  there  is  one  laterad  of  each  lobe,  and  sometimes  one  on  the  lateral 
margin  of  the  segment. 

There  is  an  elongated  pore  laterad  of  each  of  the  first  and  second 
plates;  one  nearly  midway  from  the  end  of  the  body  to  the  penultimate 
segment,  and  one  near  that  segment. 

There  is  a  pair  of  spines  between  the  median  lobes,  which  appear  to 
be  neither  ventral  nor  dorsal.  The  spines  on  the  dorsal  surface  are  as 
follows"*" :  one  delicate  one  laterad  of  anterior  portion  of  first  lobe ;  a 
larger  one  posterior  to  it  at  the  base  of  the  first  plate;  a  large  one  on 
the  lateral  lobule  of  second  lobe;  a  similar  one  about  midway  between 
the  second  and  third  pores,  and  also  one  between  the  third  and  fourth 
pores.  On  the  ventral  surface  there  are  only  three  spines  on  each  side; 
one  at  the  base  of  the  second  plate,  and  one  laterad  of  each  of  the  two 
lateral  spines  of  the  dorsal  surface. 

Egg. —  The  eggs  and  young  larvae  are  lemon-yellow. 

Tlahitat: — 'This  is  a  very  troublesome  pest  of  the  camellia  in  the  con¬ 
servatories  of  this  department.  It  also  infests  a  palm  {Kentia  halmo- 
riana)  and  Cycas  revoluta. 

Genus  ASTERODIASPIS  Signoret 

The  females  of  this  genus  resemble  those  of  Asterolecanium  Targ.- 
Tozz.  Around  the  lateral  edge  and  upon  the  dorsum  are  spinnerets, 
which  secrete  a  fringe  which  persists  ujion  the  sides  but  which  upon  the 
back  melts  down  and  forms  a  continuous  whole,  which  constitutes  in 
the  old  individuals  a  hard  and  consistent  shield,  slightly  iridescent, 
which  covers  the  whole  insect.  When  the  females  have  deposited  their 
eggs,  the  body  shrinks  up  into  the  cephalic  end  of  the  covering  so  that 

*  Note  that  the  figure  of  the  margin  of  this  segment  (Plate  XIX,  fig.  4)  represents  the 
dorsal  surface.  In  all  other  cases  in  this  report  the  figures  of  the  last  segment 
represent  the  ventral  surface. 
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there  appears  to  be  only  a  sac  inclosing  the  eggs,  which  one  would  nat¬ 
urally  take  to  be  the  body  of  the  female.  The  male  scale  is  of  a  long 
oval,  with  a  weak  median  carina,  and  showing  under  the  microscope  an 
elegant  fringe  around  the  edge  similar  to  that  of  the  female  scale. 

ASTERODIASPIS  QUERCICOLA  (Bouche) 

(Plate  XI,  fig.  9) 


Adult  female. —  Of  a  dark  brown  or  a  clear  yellow  color,  nearly  round 
in  outline,  furnished  at  the  anal  extremity  with  a  rounded  lobule  and 
above  with  transverse  striae,  which  represent  the  abdominal  segmenta¬ 
tion.  Diameter  from  1  to  2  mm. 

The  skin  is  covered  with  quite  a  large  number  of  tubular  spinnerets. 
The  circumference  of  the  body  is  ciliated  with  a  fine  radiating  fringe 
secreted  by  openings  upon  the  edge  of  the  body.  This  fringe  is  double, 
formed  of  a  row  of  large  tubes  joined  together  two  by  two,  secreted  by 
double  openings,  and  another  row,  smaller,  secreted  by  smaller  open¬ 
ings  placed  below  the  others. 

These  insects  are  very  closely  applied  to  the  bark,  forming  for  them¬ 
selves,  in  fact,  slight  depressions,  so  that  it  is  very  difficult  to  lift  them. 
Occasionally,  however,  one  of  the  yellow  scales  (in  which  the  body  of 
the  insect  has  shrunken  up  to  the  end)  is  slightly  elevated  at  one  side, 
perhaps  to  allow  for  the  exit  of  the  young.  On  lifting  one  of  the  scales 
there  remain  upon  the  bark  floury  marks  corresponding  to  the  stigmata. 

Male. —  The  male  scale  is  of  a  long  oval,  1  mm.  in  length  by  0.6  mm.  in 
width;  of  a  clear  brilliant  yellow  with  a  weak  median  carina,  and  with 
a  fringe  similar  to  that  of  the  female. 

The  male  is  brownish  yellow  upon  the  head  and  thorax,  and  of  a 
clearer  yellow  upon  the  abdomen,  the  base  of  which  is  a  little  darker; 
the  antennae  and  legs  almost  black,  the  prothorax  and  mesothorax 
darker  than  the  rest,  the  transverse  band  of  the  metathorax  perfectly 
black  as  well  as  the  eyes.  The  wings  are  large  and  of  a  transparent 
whitish  gray.  The  abdomen  is  large  and  rounded;  the  stylet  is  dark 
yellow  and  .35  mm.  long. 

Habitat. —  Upon  the  imported  oaks  on  the  Department  of  Agriculture 
grounds  at  Washington.  Only  the  females  were  found  and  the  male 
description  is  taken  from  Signoret.  The  species  is  not  a  common  one 
in  Europe,  but  is  occasionally  quite  destructive  to  an  individual  tree. 

Subfamily  LECANINAE 

Genus  CEROPLASTES 

The  species  belonging  to  this  genus  are  furnished  with  a  thick  cover¬ 
ing  of  waxy  material,  which  does  not,  however,  adhere  closely  to  the 
insect.  This  covering  is  formed  of  layers  secreted  by  the  spinnerets. 
Some  of  the  species  have  tuberosities  upon  the  back  which  are  larger 
or  smaller  according  to  the  age  of  the  insect,  and  which  entirely  disap¬ 
pear  at  full  growth,  when,  from  being  more  or  less  fiat  with  tuberosities 
or  nuclei  with  concentric  lines,  they  become  smooth  and  globular.  The 
antennae  are  6-jointed,  the  third  being  the  longest.  (In  the  larva  state 
the  fourth  and  fifth  appear  as  one.)  The  legs  are  long.  The  claw  is  fur¬ 
nished  with  four  digitules,  of  which  the  two  shortest  are  very  large  and 
horn-shaped. 

The  male  of  this  genus  is  not  known. 
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CEROPLASTES  FLORIDENSIS,  new  species 

THE  FLORIDA  CEROPLASTES 
(I’late  IV,  fig.  2) 

Adult  female. —  Subglobular  in  form,  the  jDoint  of  attachment  to  the 
twig  or  leaf  being  concave.  Length  from  2.5  to  3  mm.  Color,  when 
naked,  reddish  brown;  covered  with  an  apparently  hornbgeneous  layer 
of  waxy  excretion,  which  is  usually  brownish  on  the  dOrsum  and  dirty 
white  towards  the  edges;  some  specimens  are  irregularly  mottled  brown¬ 
ish  and  yellow-white.  Antennae  6- jointed,  joint  3  nearly  as  long  as  all 
the  others  together.  Legs  normal  in  all  respects.  The  margin  of  the 
body  in  the  region  of  the  stigmata  is  furnished  with  groups  of  minute 
arrow-shaped  tubercles,  constricted  at  the  base,  and  between  these 
groups  bristle-shaped  spinnerets.  (We  doubt  whether  these  arrow- 
shaped  tubercles  will  prove  of  specific  value,  but  they  are  only  men¬ 
tioned  by  Signoret  in  two  species,  C.  Vinsonii  and  C.  Fairmairii,  in  the 
former  ease  accompanied  by  the  bristles,  in  the  latter  without  them.) 

Egg. —  Ellipsoidal  in  form;  0.25  mm.  long  and  about  half  as  wide. 
Color,  light  reddish  brown. 

Newly  hatched  larva. —  Moderately  slender;  antennae  6-jointed,  joint  G 
furnished  with  a  number  of  ver}^  long  hairs.  Tarsi  as  long  as 
tibiae;  the  two  digitules  of  the  claw  are  slender  and  but  slightly  ex¬ 
panded  at  the  tip;  of  the  other  two  tarsal  digitules,  the  distal  one  is 
very  short  and  slender  and  with  but  a  very  slight  expansion,  while  the 
proximal  is  long  and  stout  and  has  the  normal  appearance.  The  two 
bristles  of  the  pre-caudal  lobes  are  very  long,  while  those  of  the  caudal 
lobes  are  very  short.  The  color  is  light  reddish  brown,  with  slightly 
paler  legs  and  antennae. 

Growth  of  insect. —  The  young  lice  are  very  active,  and  upon  hatch¬ 
ing  spread  at  once  in  all  directions,  settling  usually  in  from  one-half  to 
three-quarters  of  an  hour,  and  usually  upon  the  upper  surface  of  the  leaf 
near  the  midrib.  While  engaged  in  inserting  the  proboscis  into  the 
leaf  the  legs  and  antennae  are  all  in  motion,  but  once  fixed  they  are  all 
drawn  under  the  body,  and  the  insect  appears  motionless  and  member¬ 
less.  At  two  days  after  hatching,  two  parallel  dorsal  ridges  of  white 
secretion,  meeting  in  front  and  behind  and  dentate  along  the  inner  edges, 
made  their  appearance."^  At  three  days  these  ridges  were  plainer, 
divided  transversely  at  the  middle,  and  some  of  the  inner  dentations 
had  grown  so  as  to  touch  those  of  the  opposite  side.  Around  the  sub¬ 
dorsal  portion  were  bits  of  white  secretion,  apparently  eight  on  each 
side,  one  behind  each  eye,  and  a  larger  one  between  the  eyes.  At  five 
days  the  subdorsal  spots  had  increased  in  size,  especially  the  one  be¬ 
tween  the  eyes,  and  the  first,  second,  and  fourth  thoracic  pairs  and  the 
seventh  and  eighth  abdominal  pairs.  (There  are  now  seen  to  be  four 
thoracic  and  eight  abdominal  pairs  of  these  spots  in  addition  to  the  large 
one  between  the  eyes.)  The  dorsal  secretion  at  this  time  forms  almost 
two  compact  masses,  leaving  only  a  very  narrow  line  through  which  the 
body  is  still  to  be  seen.  At  six  days  the  dorsal  secretion  had  become 
entirely  united,  and  the  tufts,  as  we  may  now  call  them,  increased  in 
length,  the  first  abdominal  pair  being  shortest  and  the  others  towards 


*  The  periods  given  here  are  as  noticed  in  a  cool  breeding-room  at  Washington  ;  in 
Florida  they  are  probably  shorter. 
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the  anal  end  ^adually  increasing  in  size.  At  nineteen  days  the  dorsal 
secretion  had  formed  a  compact  oval  mass,  and  there  were  fifteen  distinct 
lateral  tufts  to  be  seen,  seven  on  each  side  and  one  at  the  point.  At 
this  stap  all  the  specimens  which  we  have  attempted  to  rear  have  died. 
Many  lived  for  months  without  perceptible  change,  and  the  conditions 
are  probably  not  favorable  for  the  production  of  further  secretion  or  for 
the  change  of  the  white  tufts  into  the  waxy  plates  which  are  seen  in  the 
next  stage  of  growth. 

When  the  insect  has  attained  a  length  of  from  1.5  to  2  mm.,  it  is  found 
to  be  covered  with  nine  irregular  waxy  jDlates,  the  central  one  very  small 
and  the  six  lateral  ones  larger,  of  an  irregular  oval  in  shape,  while  the 
cephalic  and  caudal  ones  are  triangular,  the  apex  of  the  triangle  towards 
the  central  plate.  Near  the  center  of  each  of  these  plates  is  usually  a 
small  bit  of  the  white  secretion  (usually  larger  with  the  central  plate 
than  any  other).  The  plates  are  even  at  this  time  not  well  differentiated, 
and,  with  the  increase  of  the  insect  in  size,  the  dividing  lines  become 
lost,  the  lateral  plates  extend  over  the  central,  until  at  full  growth  the 
wax  presents  the  appearance  of  a  continuous,  even  covering.  At  any 
time  previous  to  full  growth,  after  the  plates  have  been  formed,  if  the 
waxy  shield  be  removed,  six  very  large  prominences  will  be  observed, 
three  on  each  side  of  the  insect,  corresponding  to  the  six  original  lateral 
plates.  As  the  body  fills  with  eggs  and  exj^ands,  these  tuberosities 
glow  less  perceptible,  until  in  the  old  female  they  are  not  to  be  seen  at  all. 

The  half-grown  specimens  are  usually  dirty  yellowish  white  in  color, 
often  tinted  with  pinkish  or  reddish  brown. 

Food  plants.  While  the  principal  economic  importance  of  this  species 
is  derived  from  the  fact  that  it  is  to  be  found  upon  all  the  different 
citrus  plants  in  different  parts  of  Florida,  yet  it  is  also  found  upon  fig, 
pomegranate,  guava,  tea  (  ?),  quince,  and  Japan  plum  (Biotrites  Japonica). 
I  have  also  .found  it  upon  red  bay,  oleander,  sweet  bay,  very  abundantly 
upon  the  gall  berry  (Ilex  glabra),  upon  the  common  myrtle,  and  upon  an 
ericaceous  plant  belonging  to  the  genus  Andromeda. 

Synonymical.—  This  species  is  treated  under  the  name  of  Ceroplastes 
rusci  Linn,  by  Mr.  Ashmead  in  his  Orange  Insects,  and  what  is  probably 
the  same  insect  was  similarly  identified  by  Professor  Riley  in  the  De¬ 
partment  of  Agriculture  report  for  1878,  p.  208.  Compared  "with  C.  rusci, 
however,  C.  Floridensis  presents  several  marked  differences,  the  most 
easily  noticeable  being  the  small  size  of  the  central  plate  and  its  entire 
disappearance  so  early  in  the  life  of  the  insect.  With  C.  rusci,  accord¬ 
ing  to  the  figures  of  Targioni  and  Signoret,  the  central  plate  is  much 
larger  than  any  of  the  others,  and  continues  so  as  long  as  any  dividing 
lines  can  be  observed. 

From  the  specific  name  which  I  have  given  this  insect  it  will  be  seen 
that  I  consider  it  indigenous.  I  found  it  common  in  all  parts  of  Florida 
which  I  visited,  even  upon  the  pine  barrens,  many  miles  from  any  orange 
grove.  Moreover,  I  have  always  found  it  more  abundant  upon  the  gall 
berry  than  upon  the  orange  or  any  cultivated  plant.  Mr.  Ashmead 

considers  it  as  imported,  but  his  specific  identification  has  undoubtedly 
misled  him. 

The  orange  growers  cannot  expect  to  free  their  groves  from  this  insect 
so  long  as  the  gall  berry  grows  about  them  as  abundantly  as  it  does  in 

some  places.  I  have  always  found  those  bushes  growing  in  wet  nlaces 
more  extensively  infested  than  others.  ^  »  P  es 
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CEROPLASTES  CIRRIPEDIFORMIS,  new  species 

THE  BARNACLE  SCALE 
(Plate  IV,  fig.  3) 

Adult  female— Average  length  5  mm.,  width  4  mm.,  height  4  mm  Whpn 
aked  the  color  is  dark  reddish  brown;  the  shape  sub-globular  witli 
strong  spine-like  projection  at  the  anal  end  of  the  bod? 
covering  is  dirty  white,  mottled  with  several  shades  of  grayish  or  light 

.abhT”’i?'i  specimens  retains  the  divjio/into  plafes 

altl^ough  the  lorm  is  more  rounded  and  the  dividing  lines  by  L  leans’ 

as  distinct  as  at  an  earlier  age.  There  are  visible  a  large  eonv?  Irsal 
plate,  and  apparently  six  lateral,  each  with  a  central  nucleus-  the^anal 
p  a  e,  however  ,s  arger,  and  shows  two  nuclei,  and  is  eTd’entlv  two 

?  XrSi  T?T'lo  6-jointed,  and  proportioned  as  with 

tales  oft:  daw  ve?y  ^fe’  Th?  odid 

der,  but  with  a  very  large  button.  The  skin  is  seen  in  Zees 

sldTd'*’'  - tuL°r:fes‘'mentioZd  thdtsfs“pedesf  bZ  thttrisut 
s  aped  spinnerets  seem  to  be  wanting,  as  in  C.  Fairmairii  Targ. 

Length  0.35  mm.,  rather  slender,  little  more  than  a  third  as 
of  C.  "Ao^nsis  ‘he  egg 

nae^rwithTf^^oISaiZ""’ 

Growth  of  insect—  The  growth  of  the  insect  add  the  formation  of 
covering  seems  to  be  very  similar  to  that  of  the  last  species 
Soon  after  the  larva  settles  the  same  two  dorsal  ridges  of  white  secre: 
hon  make  their  appearance,  but  soon  split  up  into  transverse  bands 

transverse  bands,  the  anterior  one  being  in  the  shape  of  a  horseshoe 
At  the  same  tme  the  lateral  margin  of  the  body  was  obseiwed  to  be 
fringed  with  stiff  spines,  seventeen  to  a  side.  At  nine  days  the  small  hoi-se- 
shoe-like  mass  had  extended  so  as  to  nearly  cover  the  thorax,  and  the 
tiansverse  bands  had  lengthened  and  widened  until  they  presented  the 

abdomen,  serrate  at  the 
g  .  teen  lateral  tufts,  such  as  were  noticed  in  C.  Floridensis 

Se  nMe?  “  the  larva  of  C.  rusci  (Stud.  Sul.  coccini- 

glie,  plate  1,  fig.  6)  had  appeared,  though  still  small. 

seemVI^^n  species,  all  development 

seemed  to  stop,  although  the  specimens  lived  on  for  months,  the  tern- 

perature  in  the  breeding-room  probably  not  being  favorable  to  the  for- 
mation  of  the  plates. 

The  smallest  specimen  in  the  collection  with  the  plates  already  formed 
measures  2  mm.  long  by  2  mm.  wide  and  1  mm.  high.  The  color  is  lio-ht 
brown,  and  the  wax  has  a  somewhat  translucent  appearance.  The  dor^sal 
pate  IS  seven-sided;  it  is  truncate  anteriorly  and  pointed  posteriorly. 
From  each  angle  radiates  a  suture  to  the  lateral  edge,  thus  forming  seven 
lateral  plates,  of  which  a  single  one  is  above  the  head,  while  above  the 
anus  IS  the  suture  between  two.  Through  this  suture  projects  the  anal 
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spur.  Each  plate  has  a  dark  brown  patch  in  its  center,  and  in  the  cen¬ 
ter  of  each  brown  patch  is  a  bit  of  the  white  secretion. 

Habitat  and  food  plants. —  Found  at  Jacksonville  and  in  Volusia  County, 
Florida,  on  orange,  quince,  and  on  a  species  of  Eupatorium,  often  in  com¬ 
pany  with  C.  Floridensis,  although  it  was  by  no  means  so  common  a 
species. 

Genus  PULVINARIA  Targioni 

The  genus  Pulvinaria  is  not  well  defined.  It  was  erected  for  those 
species  of  Lecaninae  in  which  the  females  after  fecundation  secrete 
below  and  at  the  posterior  end  of  the  body  a  mass  of  cottony  material 
which  forms  a  nidus  for  the  eggs. 

But  one  species  has  been  described  in  this  country  —  the  Pulvinaria 
innumerahilis  of  Rathvon,  a  very  abundant  species  in  many  localities 
upon  the  maples.  It  is  figured  upon  Plate  XI,  figure  6.  Interesting 
papers  upon  the  species  will  be  found  in  the  Proceedings  of  the  Daven¬ 
port  Academy  of  Sciences,  volume  ii,  and  in  the  American  Naturalist,  vol¬ 
ume  xii,  page  655. 


Genus  LECANIUM 

This  species  includes  those  species  of  Lecaninae  which  are  naked  and 
at  first  boat-shaped,  taking  on,  however,  after  impregnation  very  diverse 
forms,  from  nearly  flat  to  globular. 

Signoret  has  divided  the  genus  into  six  sections. 

Those  species  which  we  shall  consider  may  be  placed  in  three  of  these 
sections,  which  are  separated  as  follows : 

1.  Flat  5  the  lobes  of  the  body  visible  5  generally  viviparous. 

L.  HESPERIDUM. 

4.  More  or  less  globular,  the  skin  with  dermal  cellules;  tarsi  truly  articu¬ 


lated  and*  antennae  8-jointed . L.  hemisphaericum. 

5.  Rugose,  with  dorsal  carinae . L.  oleae. 


LECANIUM  HEMISPHAERICUM  Targioni 

(Plate  VIII,  fig.  3) 

Adult  female. —  Shape  approaching  hemispherical  with  the  edges  flat¬ 
tened.  Average  length  3.5  mm.,  width  3  mm.,  height  2  mm.  The  shape 
and  proportions  vary  somewhat  according  as  the  scale  is  formed  upon  a 
leaf  or  a  twig.  Upon  the  rounded  twig  it  loses  something  of  its  hemi¬ 
spherical  form,  becomes  more  elongated,  and  its  flattened  edges  are  bent 
downwards,  clasping  the  twig.  In  such  cases,  of  course,  its  height  be¬ 
comes  greater  and  its  width  less.  The  color  varies  from  a  very  light 
brown  when  young  to  a  dark  brown,  occasionally  slightly  tinged  with 
reddish  when  old.  The  oval  cells  of  the  skin  vary  in  length  from  .01  to 
.04  mm.,  and  each  cell  contains  a  large  granular  nucleus.  The  antennae 
are  8-jointed  with  joints  1  and  2  short  and  thick;  joint  3  is  the  longest, 
and  the  succeeding  joints  decrease  gradually  in  length  to  joint  8,  which 
is  longer  than  the  preceding.  Occasionally  a  specimen  is  found  in  which 
joint  5  is  longer  than  joint  4,  and  I  have  seen  individuals  in  which  this 
was  the  case  with  one  of  the  antennae  while  the  other  was  normal.  The 
legs  are  long  and  rather  slender;  the  bristle  on  the  trochanter  is  long;  the 
articulation  of  the  tarsi  is  very  well  marked.  (This  fact  has  suggested 
to  Signoret  that  the  insects  of  this  series  are  less  flxed  than  their  con¬ 
geners.)  The  tarsal  digitules  are,  as  usual,  two  long  and  two  short,  those 
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t  e  claTvs  spreading  widely  at  summit,  and  very  stout  at  the  base 
The  anal-genUal  ring  (more  easily  seen  than  in  the  other  species  we 
escribe)  IS  furnished  with  eight  long  hairs.  The  anal  plates  Le  trian- 
g  ar  with  rounded  corners,  and  are  furnished  with  two  long  hairs  upon 
the  disk,  and  three  much  shorter  ones  at  the  tip.  *  ^ 

IS  ellipsoidal  in  form,  and  0.15  mm.  in  length  In 
color  It  IS  whitish  with  a  yellowish  tinge,  and  is  smooth  and  shining.' 

Newly  hatched  larva. —  The  antennae  are  only  7-jointed,  and  the  tarso 
tibial  articulation  is  hardly  marked.  ana  tne  tarso- 

This  bark  louse  was  first  noticed  in  the  orangerj^  of  the  department 
upon  the  leaves  and  twigs.  It  was  also  noticed  Spon  various  greenhouse 

ShTw^l'  Chryosphyllum,  sago  palm,  and  Croton  'mriegatum 

Shortly  after  being  found  here  it  was  received  from  corresponSTn 
California  as  infesting  orange  and  oleander.  During  my  vi^it  to  Cali 

sriitn?  ';r:s 

mserts  when  removed  from  their  positions  crawl  back  with  apparent 


LECANIUM  HESPERIDUM  Linn. 

(Plate  VIII,  fig.  2) 

upof  brown 

1  •  •  ^  quite  daik,  sliajoe,  elongate  oval,  nearly  flat*  smooth 

fw'  sparse  punctures  upon  the  disk;  after  death  the  bor¬ 

der  above  often  becomes  wTinkled  radially  for  nan-ow  space.  The  an- 
ennae  are  /-jointed,  the  fourth  and  seventh  subequal  in  length  and  the 
hire  but  little  shorter;  1,  2,  5,  and  6,  short  and  subequal  The  Ws 
fu comparatively  slender,  with  the  tarsi  shorter  by  one-fourtii 

claw  is  lar^e“•'*’the^  ’“‘VJ•°“t*^  is  verv'  long,  and  the  tarsal 

s  large,  the  tarsal  digitules  are  long  and  much  widened  at  their 

extremities;  and  also  stout  at  the  base.  The  anal  ring  is  verv  small 

and  IS  furnished  with  six  long  stout  bristles  ^  ^  ^ 

third  “rthr^Aes";™^  -bich  the 

The  male  of  tins  species  has  never  been  found,  although  it  has  been 
studied  from  the  time  of  Linnaeus  dovm.  The  species  is  viviparous  This 

ronsidereT™Tn"\he‘^T”?V'''A'f  bark  lice  we  have 

onsidered.  In  the  Lnited  States  we  have  received  it  from  all  ouar- 

teis.  Our  notebooks  show,  for  example,  Xew  York,  District  of  Colum- 

la,  Georgia,  Florida,  Utah,  California.  All  through  the  North  it  is  to 

be  found  on  greenhouse  plants,  and  in  the  latitude  of  Washington  and 

^uth  it  IS  found  the  year  round  on  ivies,  oranges,  and  other  plants  In 

Europe  Signoret  speaks  of  finding  it  principallv  upon  oranges,  both  in 

furrounZg  pknlU 

species  of  parasites  have  been  reared  from  this  bark  louse,  and 
all  have  been  described  in  Mr.  Howard’s  paper  on  parasites.  The  first 
cophagus  cognatus,  from  Lecanium  hesperidum,  on  orange  in  Florida  • 
the  second,  Comys  hicolor,  from  scales  on  ivy  at  Washington  and  the 
third,  Encyrtus  flavus,  from  orange  scales  in  California. 
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LECANIUM  OLEAE  Bernard 

THE  BLACK  SCALE  OF  CALIFORNIA 
(Plate  VIII,  fig.  1) 

Adult  feinodc.  Dark  browii^  nearly  blacky  in  color  5  nearly  hemispheri¬ 
cal  in  form,  often,  however,  quite  a  little  longer  than  broad;  average 
length  from  4  to  5  mm.;  average  height,  3  mm.  Dorsum  with  a  median 
longitudinal  carina  and  two  transverse  carinae,  the  latter  dividing  the 
body  into  three  subequai  portions;  frequently  the  longitudinal  ridge 
is  more  prominent  between  the  transverse  ridges  than  elsewhere,  thus 
forming  with  them  a  raised  surface  of  the  form  of  a  capital  H  •  The  body 
is  slightly  margined;  outer  part  of  the  disk  with  many  (18  to  30)  small 
ridges  which  extend  from  the  margin  halfway  up  to  center  of  dorsum. 
Viewed  with  the  microscope,  the  skin  is  seen  to  be  filled  with  oval  or 
round  cells  each  with  a  clear  nucleus;  the  average  size  of  the  cells  being 
from  .Oo  to  .06  mm.  in  length,  while  the  nuclei  average  .02  mm.  in  diameter. 
The  antennae  are  long  and  8-jointed,  the  two  basal  joints  short;  joint  3 
longest,  joints  4  and  5  equal  and  shorter,  joints  6  and  7  equal  and  still 
shorter,  joint  8  with  a  notched  margin  and  almost  as  long  as  joint  3. 
Legs  rather  long  and  stout,  the  tibiae  being  about  one-fifth  longer  than 
the  tarsi.  The  anal  ring  seems  to  bear  six  long  hairs. 

^99- —  Long  oval  in  shape,  .04  mm.  in  length,  yellowish  in  color. 

Newly  hatched  larva. —  There  is  nothing  very  characteristic  about  the 
young  larvae ;  they  are  fiat,  and  their  antennae  are  only  6-jointed. 

The  black  scale  is  stated  by  Signoret  to  be  properly  in  France  an 
olive  scale,  sometimes,  however,  becoming  so  common  as  to  occur  on  all 
neighboring  plants  also.  In  California  we  find  it  infesting  the  greatest 
variety  of  plants,  and  becoming  a  very  serious  enemy  to  orange  and  other 
citrus  trees.  I  have  found  it  at  Los  Angeles  on  orange  and  all  other  citrus 
plants,  on  olive,  pear,  apricot,  plum,  pomegranate,  Oregon  ash,  bitter¬ 
sweet,  apple,  eucalyptus,  Sabal  palm,  California  coffee,  rose,  cape  jes¬ 
samine,  Habrothmus  elegans;  and  elsewhere  upon  an  Australian  plant 
known  as  BracJiaeton^  and  also  upon  a  heath.  It  preferably  attacks 
the  smaller  twigs  of  these  plants,  and  the  young  usually  settle  upon 
the  leaves. 

The  development  of  this  species  is  very  slow,  and  it  seems  probable 
that  there  is  only  one  brood  in  a  year.  Specimens  observed  by  Mr.  Alex¬ 
ander  Craw  at  Los  Angeles,  which  hatched  in  June  or  July,  began  to 
show^  the  characteristic  ridges  only  in  November.  ]\Ir.  Craw  has  seen 
the  lice,  even  when  quite  well  grown,  move  from  twigs  which  had  become 
dry  and  take  up  their  quarters  on  fresh  ones. 

Although  carefully  looked  for,  the  males,  like  those  of  so  many  other 
lecanides,  have  never  been  Jound. 

’  A  dark  brown  bark  louse  has  been  sent  me  from  Florida,  on  live  oak, 
holly,  oleander,  orange,  and  one  or  two  unknown  plants,  by  Dr.  R.  S. 
Turner,  of  Fort  George,  which  appears  to  be  identical  with  Lecanium 
oleae.  It  is,  however,  by  no  means  as  abundant  or  iniurious  in  that 
State  as  in  California. 

Natural  enemies. —  Enormous  quantities  of  the  eggs  of  the  black  scales 
are  destroyed  by  the  ehalcid  parasite  Tomocera  californica,  described  on 

page - of  this  report.  Particulars  as  to  the  work  of  this  parasite  are 

given  at  the  same  place.  Upon  one  occasion  (August  25,  1880),  I  found 
within  the  body  of  a  full-grown  female  a  lepidopterous  larva,  which  was 
very  similar  in  appearance  to  the  larvae  of  the  species  of  Dakruma 
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fvTwf.  'f  ‘  u  ’’«*  lice.  The  specimen,  how- 

ever,  was  lost,  and  no  more  have  been  found  since. 

u  of  the  genus  Latridius  were  found  under  scales 

w  ich  had  been  punctured  by  the  Tomocera,  but  probably  would  not 

and  yount"  The""T'  f  f  eggi 

and  young  The  infested  trees  were  also  swarming  with  the  differed 

species  of  ladybugs  (Coccinellidae). 

Subfamily  COCCINAE 

Genus  KERMES  Targ.-Tozz. 

(Plate  IX,  fig.  1) 

°  characterization  of  this  genus  is  taken  from  Signoret  • 

twig^o^^brS  ""I  ^  slight  incision  for  insertion  on  the 

g  or  branch.  On  an  external  examination  no  trace  of  antennae  leffs 

iTp—  p'”S 

muItiartieupr’ioweThp’  and  thl"  atsTnce' of  fhe‘'Larplate.’''' Tre“aT 
val  characters  are  the  ones  which  have  been  principally  used  in  the  de 
scription  of  species  as  they  are  easy  to  find.  They  (the^larvae)  are  loL 
oval,  the  abdomen  plainly  segmented  and  deeply  cleft  at  the  extremkf 

Si  "pin^s'S  Tt"  f  segment  TherTafe 

several  spines  at  the  lateral  edge  and  several  hairs  upon  each  disk 

The  lateral  lobes  have  each  a  bundle  of  spines  and  a  very  bug  hair 

Antennae  6-jointed,  joint  3  longest.  With  all  the  legs  th^  tibbe  are 

shorter  than  the  tarsi  With  the  adult  the  antennae  and  legf  appLr 

natural ;  but  in  very  old  individuals,  which  have  secreted  the  horny  cow 

w"fi.  *  ®“tennae  are  still  present  but  deformed ;  so  also  with  the  lees 
but  the  latter  are  sometimes  entirely  wanting  ^  * 

The  males  resemble  those  of  other  Coccinae'  and  are  inclosed  in  a  Hhu 
white  fflt-like  sac.  Head  globular,  with  four  eyes  and  six  ocelli  in  K 
bauhmu  (the  only  species  observed  by  Signoret).  The  antennae  are  very 

u"*?’  ^  10  shortest,  and  carrying  several  hairs  with 

buttoned  tips.  Wings  long.  Abdomen  long,  with  a'short  gLual 
ture  and  two  long  bristles  each  side.  Legs  long,  the  tibiae  long^Tan 
the  tarsi,  the  latter  with  a  long  claw  and  the  four  ordinary  digitules 
.  There  are  in  the  eollection  of  the  department  several  species  bXnn 
mg  to  this  genus,  which  we  have  collected  in  Florida  Ahibama  T  nnf - 
siana,  California,  New  York,  and  District  of  Columbia.  For  want  of  time 
ain  unable  to  characterize  these  now.  The  species  represented  on  Plate 

IX,  figure  1,  occurs  on  guercu., - in  California.  The  only  North  Amer 

lean  species  which  has  been  described  is  Kermes  galliformis  Riley  de- 
scribed  in  the  American  Naturalist,  volume  xv,  page  482  (June,  1881). 

Genus  ERIOCOCCUS  Targ.-Tozz. 

The  following  characterization  of  this  genus  is  taken  from  Signoret  • 
Species  early  inclosed  in  felt-like  sac,  soon  after  fecundation  and  before 
oviposition.  At  the  posterior  extremity  of  the  sac  is  a  minute  opening 
piobably  for  the  exit  of  the  young.  The  young  larvae  approach  those  of 
Kermes  in  appearance.  They  are  more  or  less  oval,  rounded  anteriorlv 
attejated  posteriorly;  the  lobes  on  each  side  of  the  anal  ring  highly 
developed.  Upon  the  back  are  several  distinct  rows  of  spiny^ tubular 
spinnerets;  these  rows  are  altered  in  the  adult  to  a  considerable  ma^  of 
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spinnerets.  The  antennae  are  6- jointed  in  the  female,  7  in  the  male 
larva,  and  10  in  the  adult  male.  At  the  base  of  the  antennae  there  is  in 
some  species  an  elongated  tubercle.  The  males  resemble  those  of 
Dactylopius.  Some  of  the  antennal  joints  are  furnished  with  buttoned 
hairs.  The  balancer  has  but  a  single  bristle.  The  stylet  is  very  short. 

ERIOCOCCUS  AZALEAE,  new  species 

THE  AZALEA  BARK  LOUSE 

Adult  female. —  Length  of  sac,  3  mm. ;  width  1.5  mm.,  the  female  herself 
being  somewhat  smaller.  The  sac  is  dense,  pure  white,  and  covered  with 
protruding  filaments  of  wliite  secretion,  especially  in  the  younger  indi¬ 
viduals;  it  is  nearly  oval  in  form,  somewhat  pointed  at  both  ends.  The 
female  removed  from  the  sac  is  dark  purple,  almost  black;  its  shape  is 
that  of  the  sac,  more  rounded  anteriorly  and  pointed  posteriorly;  its 
color  is  dark  purplish,  almost  black;  it  is  almost  entirely  naked,  only  a 
very  small  amount  of  the  cottony  secretion  occurring  on  the  ventral  sur¬ 
face  near  anus.  The  whole  dorsal  surface  is  covered  with  long  stout 
acuminate  yellow  spines,  and  also  between  these  spines  with  minute 
pointed  tubercles;  there  are  also  numerous  pores;  the  underside  of  the 
body  is  comparatively  smooth,  bearing  a  very  few  of  the  shorter  spines. 
The  antennae  are  6-jointed,  but  the  bulb  when  the  specimen  is  pressed 
under  the  cover  glass  often  takes  on  the  appearance  of  an  additional 
joint;  joints  1,  2,  and  3  are  subequal  in  length,  joint  1  being  perhaps  a 
trifle  the  shortest;  joints  4  and  5  are  less  than  half  as  long  as  1,  and  are 
subequal;  joint  6  is  nearly  as  long  as  3;  joints  3,  4,  and  5  have  each  one 
or  more  bristles;  joint  6  several,  none,  however,  appearing  buttoned  at 
tip.  The  tibiae  are  two-thirds  as  long  as  the  tarsi;  tarsal  digitules  very 
long  and  slender,  the  claw  large  and  strong.  The  lower  lip  is  indistinctly 
3-jointed,  the  basal  joint  widening  slightly,  and  the  final  joint  triangular; 
there  are  four  or  five  hairs  upon  the  disk  and  two  at  the  summit.  The 
anal  lobes  are  small,  each  surmounted  at  tip  by  a  very  long  bristle,  and 
each  bearing  dorsally  three  of  the  long  tubular  spines,  two  at  base  and 
the  other  on  the  mesal  edge,  little  more  than  half  way  to  tip;  there  is 
also  a  bristle  on  the  ventral  surface.  Anal  ring  with  eight  hairs. 

Egg. —  Length  0.27  mm.;  color  reddish  purple.  We  have  counted  50 
eggs  in  one  sac,  and  52  eggs  and  12  larvae  in  another. 

Young  larva. —  Color  bright  carmine,  legs  and  antennae  yellowish  red. 
The  large  tubular  spines  of  the  adult  are  present,  but  in  much  smaller 
number,  and  are  yellow  in  color.  The  antennae  are  plainly  6-jointed, 
with  joint  6  longest. 

The  half-grown  individuals  are  covered  with  a  shaggy  coat  of  fila¬ 
ments  precisely  similar  to  that  covering  the  sac. 

The  sac  containing  the  male  is  similar  in  all  respects  to  that  of  the 
female,  except  that  it  is  less  than  half  the  size  and  rather  narrower  in 
proportion  to  its  length.  No  males  have  been  bred. 

Habitat. —  On  the  twigs  and  stems  of  azalea  in  the  department  con¬ 
servatories  at  Washington;  quite  abundant. 

Natural  enemies. —  The  majority  of  the  specimens  of  E.  azaleae  collected 
were  parasited  by  the  chalcid  CoccopJiagus  immaculatus  Howard,  de¬ 
scribed  farther  on. 
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Genus  RHIZOCOCCUS  Signoret 


This  genus  was  erected  hy  Signoret*  to  receive  an  insero 
wiicli  he  found  on  the  roots  of  Daphne  ynidium,  and  which  differs  accord 
ing  to  ins  description,  from  the  species  of  Eriococ™s  in  fo  i^p^tani 
anatomical  character,  except  in  the  antennae  of  the  female  hiiim  7 
jointed.  llie  specimens  (female  only)  which  Sio-noret 

na  md;  but  he  had  not  sufficient  material  to  ascertain  if  the  insect  mate 
a  sac  or  not  in  its  most  advanced  stage. 

^  two  bark  lice  which  agree  with 

the  characters  given  for  Eriococeus,  except  that  the  females  have  7  ininte  t 
antennae,  and  remain  naked  until’ they  "Ire  fully  These  sS 

place  provisionally  m  the  genus  Ehizococcus,  and  submit  the  fol- 
geluTt  species  described  here,  for  that 

Genus  EHIZOCOCCUS 

Antennae  of  lanme  and  of  the  adult  female  7-jointed-  ano-wnital 

Ss"  m  ‘  “'i  female 'each  witrfl°r  d£ 

itales,  margin  of  body  of  young  and  of  female  in  all  stages  friiio-ed  wiOi 
tubular  spinnerets,  which  are  covered  with  a  waxy  excreUon  aduE  mfle 
wuth  single  ocellus  behind  each  eye,  and  a  pair  oVbrTtlron  eachTii: 
of  penultimate  abdominal  segment,  each  pair  supportin<r  a  loim  white 

numerous  pores  at  its  base.  The  fully  developed 
ale  makes  a  dense  sac  of  waxy  matter  within  which  the  e^<’'s  are  laid 
and  the  shriveled  body  of  the  insect  remains;  the  full-grown°male  larva 
makes  a  similar  sac  within  which  it  undergoes  its  metamorphoses. 

EHIZOCOCCUS  AEAUCAEIAE  (Haskell) 

the  NORFOLK  ISLAND  PINE  COCCUS 
(Plate  X,  fig.  1) 

Eriococcm  araucariae  Mas, cell.  Transactions  and  Proceedings  of  tbe  Xew  Zealand  Inst. 

tute,  vol.  xi,  p.  218. 

the  summer  of  1880,  I  found  very  common  on  the  Norfolk 
Island  pine  (Araucaria  excelsior)  growing  in  open  air  in  southern  Cali- 
forma,  a  bark  louse,  wliicli  is  probably  the  species  that  was  describee] 
m^New  Zealand  by  Mr.  Mask'ell  the  year  previous  uLei  tlm  aboie 

a  Wael"/  bud'y  infested  with  this  pest  it  becomes  blackened  with 

a  ack  fungus,  which  I  presume  is  Fumago  salicina,  which  accompanies 
eoccids  on  orange  and  other  trees.  This  is  often  the  first  indication  of 
the  presence  of  the  insect  which  is  observed.  But  when  an  infested  tree 

*  Annales  de  la  Soc.  Eut.  cle  France,  1875,  p.  3G. 

tint  '  referred  specimens’of  J?.  araucariae,  is  of  the  opinion  that 

^his  species  IS  not  ^ngenonc  with  his  I?.  gMli,  and  he  advised  me  to  establish  a  new 
fcrTi  J  t  species  on  a.-aucarla.  The  mode  of  life  of  the  two  species  is  certainiv 

lest.  'Tt  ”  *  “  ■’'"“t-  tf.  araucariae  upon  the 

a  es  ,  and  it  seems  probable  that  the  former  never  makes  a  sac.  But  until  more  is 

known  of  7?.  gmdii  or  of  some  undoubtedl.v  congenic  form,  and  structural  differences 
between  it  and  R.  araucariae  ave  discovered.  I  am  unwilling  to  assume  the  risk  of  pro¬ 
posing  an  unnecessary  generic  name.  In  fact  the  great  similaritv  between  the  species 
described  here  and  those  belonging  to  Eriococeus  leads  me  to  believe  that  it  would  be 
e  er  to  enlarge  the  characters  of  that  genus  so  as  to  include  species  in  w’hich  the 
Tho  are  7-jointed.  and  which  are  naked  in  their  adolescent  stages, 

ine  tact  that  it  is  sometimes  difficult  to  decide  whether  an  antenna  is  G-jointed  or 
^-jointed  (see  description  of  E.  a^aleac)  confirms  this  belief. 
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is  carefully  examined,  numerous  white  -  cocoon-like  sacs  containing-  the 
full-grown  insects  may  be  seen  closely  applied  to  the  sides  or  bases  of 
the  leaves.  Frequently  these  sacs  are  so  massed  at  the  ends  of  the  twigs 
that  the  bases  of  the  leaves  are  completely  covered.  Tlie  immature 
insects  are  not  so  easily  seen  with  the  unaided  eye,  as  they  differ  but 
little  in  color  from  the  tree.  They  are  greenish  yellow,  and  are  usually 
to  be  found  in  the  angles  formed  by  the  bases  of  the  leaves.  The  larvae 
of  both  sexes  and  the  adult  females  are  similar  in  form  (Plate  X,  fig. 
Id).  The  posterior  end  of  the  body  is  furnished  with  two  prominent 
lobes,  each  terminated  by  a  long  hair.  Between  these  lobes  there  is  a 
conical  mass  of  white  waxy  matter  projecting  backwards.  The  margin 
of  the  body  is  fringed  with  a  row  of  tubular  spinnerets.  These  spinnerets 
are  more  numerous  on  the  adult  female  than  on  the  larva;  in  both  stages 
each  one  is  covered  with  waxy  matter,  which  often  extends  beyond  the 
end  of  the  spinneret.  Excepting  these  filaments  and  the  caudal  tuft,  but 
little  excretory  matter  is  to  be  seen;  so  that  although  the  insect  resem¬ 
bles  a  mealy  bug  in  the  form  of  its  body  it  differs  greatly  in  appearance. 
The  female  when  full-grown  measures  2.3  mm.  (.09  inch)  in  length.  When 
the  female  is  ready  to  lay  her  eggs  she  excretes  a  cocoon-like  covering 
to  the  body,  composed  of  white  waxen  threads  (Fig.  1).  This  sac  is  dense 
like  felt,  but  easily  torn ;  it  is  open  on  the  middle  line  of  the  ventral 
surface  or  very  much  more  delicate  on  that  part.  It  adheres  to  the  tree 
quite  firmly,  remaining  where  excreted  after  the  death  of  the  insect. 
As  the  eggs  are  laid,  the  body  of  the  female  shrinks  away,  making  room 
for  them,  and  finally  it  becomes  a  very  small  pellet  in  the  anterior  end 
of  the  sac,  the  remainder  of  the  space  being  filled  with  eggs.  These  are 
light  yellow  in  color.  When  the  male  larva  is  ready  to  undergo  his 
metamorphoses,  he  secretes  a  covering  to  his  body  resembling  the  sac 
excreted  by  the  female,  except  that  it  is  very  much  smaller,  measuring 
only  1.33  mm.  (.05  inch)  in  length  (Fig.  1).  From  this  sac  the  adult  insect 
emerges  as  a  delicate  fly-like  creature,  with  two  large  wings  and  a  pair 
of  long  waxen  filaments  projecting  from  posterior  part  of  the  abdomen ; 
these  filaments  are  very  conspicuous,  being  white  and  longer  than  the 
body  of  the  insect.  (Plate  X,  fig.  la.) 

Color  of  body  white  with  many  irregular  brown  markings. 

I  have  not  sufficient  data  to  ascertain  the  number  of  generations  of 
this  insect  each  year.  August  27,  I  found  specimens  in  all  stages  of 
development. 

RHIZOCOCCUS  QUERCUS,  new  species 

(Plato  X,  fig.  2) 

Female. —  The  tubular  spinnerets  are  more  numerous  than  in  li.  arauca- 
riae,  and  are  not  confined  to  the  margin  of  the  body  but  are  distrib¬ 
uted  irregularly  over  the  dorsum.  They  vary  much  in  size  and  are  curved 
and  acuminate  (Fig.  2a).  Tarsi  less  than  one-half  as  long  as  tibiae. 
Hair  on  trochanter  nearly  as  long  as  femur. 

Male. —  I  have  only  one  specimen,  which  is  much  shriveled;  this  re¬ 
sembles  R.  araucariae  except  that  the  ocelli  are  placed  farther  caudad  of 
the  eyes  than  in  that  species. 

Described  from  17  females,  1  male,  and  very  many  larvae,  all  mounted 
in  balsam. 

Habitat. —  On  scrub  oak  at  Rock  Ledge,  Fla. ;  upon  gall  berry,  oak, 
and  grass  at  Fort  George,  Fla.  (Dr.  R.  S.  Turner).  The  sacs  (Fig.  2)  of 
this  species,  of  which  I  have  very  many  specimens,  very  closely  resemble 
those  of  R.  araucariae.  The  sacs  of  the  female  are  all  large,  indicating 
that  the  species  is  naked  till  full-grown. 
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Genus  DACTYLOPIUS 

meliy  [fug/'u’he  known  as 

DACTYLOPIUS  AUONIDUM  (Linn.)  Signoret 
the  common  mealy  bug 

(Plate  XI,  fig.  1) 

Coccus  adonidum  Linn.  Syst.  Nat.  (1767)  740  4 

Dactvlopins  adomdum  Signoiet.  Ann.  de  l)  .Soc!  Ent.  de  France,  187.5.  p.  .306. 

Under  the  specific  name  of  adonidum  have  been  classed  the  • 

one  hundred  years  ago.  Conseqtntly  the  be^st  courL^ 

accept  the  conclusions  of  Signoret,  who  has  given  this  ^enus  tl7e  ? 

careful  study  that  it  has  vet  recei4d  Tl,7ffn„  ‘  ® 

.f  .j.  i,  p,  ippir "isxtiptis 

varying  m-  length;  those  near  the  posterior  end  of  Ihe  bndv  »  ^ 

and  four  at  the  abdominal  extremity  IJrvTrv  bnL  tt  Lo'' 

bo^v  "The  Tf’  ™rJassin|’thriength“ortT 

a  loX  ax 

.“2  .^XLS"‘ 'tts 

mit  of  en'cl  shg'htly  pubescent,  especially  at  the  sum¬ 

mit  of  each  joint.  The  legs  are  quite  long,  slightly  pubescent  the  tZ, 
twice  as  long  as  the  tarsus;  claw  strong  and  lone-  with  thl’  d  -i  i 
slender  and  furnished  with  a  very  little  knob  The  nbd  igitules 

upon  the  suture  of  the  first  and  "of  Ihe  second  segment  rriifirn^ti  : 
median  line  a  cicatrice  more  or  less  visible  and  mfre  or  “ess  rounded 

pthe^  rdIrfiJ^^l^J^!' rptt:)i"t%“S 

Eano/i^^prtentsli  s^^e^t-itritud-l^r; 

conical  spines  more  or  less  strong;  this  is  the  apparatus  sec’retir-  the 

thf  exLm“  y  ofilm'bod  ‘'l  i  H'o  lobes  if 

are  mieh  ar^er  a  Ibtle  “'e  conical  spines 

are  mucii  larger,  a  little  lower  doivn  arise  two  hairs,  one  of  which  i= 

Thfa’  ‘ 'f  the  secretion  furnished  by  the  pores 

The  anal  ring  is  very  large,  dotted,  and  has  six  quite  long  hairs. 

le  larva,  varying  m  size  according  to  its  ao-e  is  more  flnl  nf  fLn 
same  e  ongated  form,  and  of  the  same“color,  bu?°differs“nim  anteinae 
which  have  only  SIX  joints.  Other  individuals,  of  a  uniform  shape 
more  elongated,  have  7-jointed  antennae;  these  are  the  males  wL>rare 
undergo  another  molt,  which  very  often  is  indicated  by  the  rollina- 
up  of  the  oval  setae  and  sometimes  by  the  future  antennae  an^S 
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which  are  already  indicated  within  the  members  of  the  larva.  In  this 
type  the  tibia  is  hardly  one-third  longer  than  the  tarsus. 

The  male  we  bred  from  larvae  with  7-jointed  antennae;  in  order  to 
undergo  their  metamorphoses,  they  form  little  cottony  sacs.  The  adult 
is  long,  of  a  brown,  neither  yellow  nor  red,  with  the  segmentations  paler. 
As  it  l3ecomes  older  it  grows  darker,  especially  upon  the  head  and  the 
corneous  pieces  of  the  thorax.  The  wings  are  long,  largely  rounded,  of 
a  gray  more  or  less  deep,  reddish  towards  the  side.  The  poisers  are  long, 
yellow,  with  a  single  bristle  hooked  at  the  extremity.  The  prothorax  is 
long,  rounded  upon  the  sides,  straight  in  front,  rounded  behind,  with  a 
black  arc  upon  the  mesothorax.  The  abdomen  is  long,  terminated  by  a 
rounded  armature,  thick,  presenting  some  hairs.  The  lateral  lobes  of 
the  last  segment  present  two  long  threads  of  white  cottony  matter, 
secreted  by  numerous  rounded  pores;  in  the  middle  of  each  lobe  are  two 
long  hairs  and  one  smaller,  around  which  the  matter  is  condensed;  the 
lobes  above  present  much  smaller  ones,  with  two  or  three  rounded  pores. 
The  head  is  thick,  in  the  form  of  a  ball  a  little  truncated  in  front,  more 
convex  below  than  above,  and  pubescent,  except  upon  the  pigmentary 
circle  of  the  eyes  and  ocelli.  We  have  not  determined  exactly  the  num¬ 
ber  of  the  ocelli,  which  we  think  is  four.  The  legs  are  long,  with  a  large 
tarsus,  flat,  pubescent,  presenting  a  very  long  and  narrow  claw.  We 
have  not  been  able  to  see  the  digitules  of  the  claws.  As  to  those  of  the 
tarsi,  they  are  not  larger  than  ordinary  hairs  with  a  very  little  knob  at 
the  extremity. 

We  have  reproduced  the  flgures  of  this  species  given  by  Dr.  Signoret 
(Plate  XI,  flg.  1)  :  1,  lateral  lobe  of  the  extremity  of  the  abdomen  of 
the  female;  la,  antenna  of  the  female;  lb,  antenna  of  the  male;  Ic, 
leg  with  the  four  digitules  of  the  female;  Id,  anal  ring  with  six  hairs. 


DACTYLOPIUS  DESTRUCTOR,  new  species 

THE  DESTRUCTIVE  MEALY  BUG 
(Plate  XI,  fig.  3  ;  Plate  XXII,  fig.  2) 

Adult  female. —  Length  3.5  to  4  mm.;  width  2  mm.  Color  dull  brown¬ 
ish  yellow^,  somewhat  darker  than  with  D.  longifilis;  legs  and  antennae 
concolorous  with  body.  The  lateral  appendages  (seventeen  on  each  side) 
are  short  and  inconspicuous  and  are  subequal  in  length.  Upon  the  sur¬ 
face  of  the  body  the  powdery  secretion  is  very  slight.  In  spite  of  the 
small  size  of  the  filaments,  the  spinnerets  and  the  supporting  hairs  are  as 
numerous  and  as  prominent,  or  nearly  so,  as  in  D.  longifilis;  those  upon  the 
anal  lobes  being  especially  long.  Antennae  8- jointed;  joint  8  is  the  longest 
and  is  twice  as  long  as  the  next  in  length,  joint  3.  After  3,  joints  2  and 
7,  subequal,  then  5  and  G,  joint  4  being  the  shortest.  The  tarsi  are  a 
little  more  than  half  the  length  of  the  tibiae  and  the  digitules  are  as  in 
the  preceding  species;  claws  strong. 

Egg. —  Length  0.25  mm.;  shape  rather  long,  ellipsoidal;  color  light 
straw  yellow. 

Young  larva. —  Rather  brighter-colored  than  the  egg.  Antennae 
6-jointed  with  the  female,  with  the  same  relative  proportions  as  in  the 
preceding  species.  Tarsi  considerably  longer  than  the  tibiae.  The 
lower  lip  is  large,  conical,  and  reaches  almost  to  the  posterior  coxae. 

Male. —  Length  0.87  mm.;  expanse  of  wings,  2.5  mm.  Color  light  olive- 
brown,  lighter  than  in  following  species;  legs  concolorous  with  body; 
antennae  reddish ;  eyes  dark  red ;  bands  darker  brown  than  the  gen- 
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darke °'brown  *'^™odv '°as  ”^1? Posterior  edge  of  scutellum 
and  delicate  compared  witl'  the  size  ™ther  small 

'  almost  no  hair;  aLennae  10- jlted  ioints  3  aTfo^ 

io-'1oSts’  I’  rl  '  'r^^'  eonsiderali  irofter  timn  3‘“ami 

ioi;di''?lm^ara/ocS"‘eaTh^^ 

and  not  at  its  posterior  border,  as  in  the  followino-  specie"  (This \otv’ 
ever,  is  a  character  which  will  not  hnlrl  Tt-uii  o  ^  hov- 

mlUk "hflrrthrerdE  T  distinguisliing  them  as  the 

.1  this  ,Li,.  di..“  s;  ‘“g  !”>W 

hev  ohrt  *’0='“®  laying  her  eggs  in  a  cottony  mass  at  the  extremity  of 
her  abdomen,  some  time  before  attaining  full  growth  LUthflT  ™ 

increases  with  her  own  increase,  gradually  fore  ng  he  pos  erior“Lro1 

h  r  Lad  "Th?  be  almVsf  standL^  on 

Ld  Se-LreCaWv  aT'  hatching  spread  in  all  direcdons 

or  in  tliP  fnr-l?  /fn  ^  ^  midnb  on  the  under  side  of  the  leaves 

x;i4  r  £  =Pe,:s^; 

s;  i!n4ttrs.3f 

This  species  is  very  abundant  upon  almost  every  variety 

the^Arab-^  ^^®P‘'‘'’‘“ent  greenhouses,  but  espeeiallv^so ‘upon 

found  ^  1“*^  Liberian  coffee  plants.  On  these  plants  'they  irere 

SriLf  ^11  “  ®“all  pits  or  glands  on  tiie  under  Lie  of 

e  Llln  of  !aL'm“a  ’’••  ^'’fy  pit,  of  which  there  is  one  at 

nr. A  ^  contained  one  or  more  voiiiif^  mealv  bno-o 

and  che  larger  ones  whole  colonies.  The  name  destructor  ic  ' 

proposed  for  diis  insect  from  the  damage  do“nTbf  ItTo  anX  tries  in 

sLrrutinSrSolLLtaLL:'*’  -  ‘be  moS 

deLriLlLilTh’iriLrIL  Pfasite  Encyrtus  inquisitor  Howard, 

collected  at  JacksonlilS  Fl^  ^sniLllVd  bif  LaT  obsellld  “^’^1! 

I"  "btLoLnd-^Lx  :±i- 

to  brlwn.  '  ‘^banging  color  quickly  from  red 

ZaLLlere  Toun^W  ®  ^  beetle,  known  as  Scymnus  biocu- 

latiis,  were  found  feeding  upon  the  eggs  of  the  mealv  bii-  at  Oran<re 

LsLv  bJ  taken  Trlb”™*’'™®  b>aetylopii  so  closely ‘that  they  might 
easily  be  taken  for  them.  They  are  covered  bv  a  white  secretion  nnd 

from  each  segment  exudes  a  white  substance  which  forms  long  filaments 

Ike  those  of  the  naealy  bug.  Removing  the  powder  the  laraae  are  seen 

enct,  t'^0  roundish  dusky  spots  on  the  dorsum  of 

each  thoracic  segment.  Each  segment  of  the  body  is  furnished  laterally 
with  one  long  bristle  and  a  number  of  small  ones.'  laterally 
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DACTYLOPIUS  LONGIFILIS,  new  species 

THE  MEALY  BUG  WITH  LONG  THREADS 
(Plate  XI,  flg.  2;  Plate  XXII,  fig.  1) 

Adult  female. —  Length  4  to  5  mm.;  width  2  mm.  Color  very  light  dull 
yellow,  legs  and  antennae  a  trifle  darker.  Body  rather  sparsely  covered 
with  a  whitish  powder.  The  lateral  appendages,  numbering  seventeen 
on  each  side,  are  long,  the  two  posterior  ones  on  each  side  very  long  — 
equaling  if  not  surpassing  in  length  the  whole  body.  Antennae  8~ 
jointed;  joint  8  longest,  then  3,  and  then  2,  the  difference  being  slight; 
joint  5  is  next  in  size,  and  4,  6,  and  7  are  nearly  if  not  quite  equal.  The 
tarsi  are  only  one-third  as  long  as  the  tibiae.  The  four  tarsal  digitules 
are  present  and  are  knobbed;  those  of  the  claw  are  short  and  thick 
(although  by  no  means  so  much  so  as  in  Lecanium),  and  the  others  very 
slender,  and  with  a  very  delicate  knob.  Antennae,  tarsi,  and  distal  ends 
of  tibiae  quite  hairy.  Along  the  lateral  edge  of  the  body  are  many 
tubercular  spinnerets,  in  which  large  tubes  can  be  seen  running  to  the 
tips.  Below  these  spinnerets,  on  each  lobe,  is  a  pair  of  sharp  conical 
spines,  and  several  longer  or  shorter  hairs.  The  conical  spines  upon 
the  last  two  segments  are  much  larger  than  those  upon  any  other.  The 
anal  lobes  bear  each  a  long  hair.  The  anal  ring  is  prominent,  and 
bears  the  customary  six  large  tubular  hairs. 

Larva. —  In  color  similar  to  the  adult.  Antennae  G-jointed,  the  sixth 
joint  longest  —  as  long  as  the  three  preceding  joints  together;  the  others 
short  and  subequal.  In  the  male  larva  the  antennae  are  7-jointed. 
The  tarsi  somewhat  longer  than  the  tibiae. 

Male. — Wing  expanse,  2.6  mm. ;  length  of  body,  1.3  mm.  Color  light 
olive-brown ;  antennae  and  legs  darker  brown ;  band  slightly  darker 
than  the  general  color;  anterior  border  of  mesoscutum  and  posterior 
edge  of  postscutellum  dark  brown;  eyes  dark  red;  wings  slightly 
dusky,  with  a  faint  bluish  tinge.  Body  long  and  stout ;  head  large, 
and  strongly  pilose  behind  the  eyes.  Antennae  10- jointed;  joint  3 
longest,  joint  6  next;  joint  10  a  trifle  longer  than  9,  and  about  the 
same  length  as  7  and  8.  Prothorax  very  long;  legs  very  hairy;  only 
two  tarsal  digitules  are  to  be  seen,  those  of  the  claw  being  rudimentary; 
they  are  short,  very  delicate,  and  with  an  extremely  delicate  button. 
Anal  lobes  each  with  long  filaments,  which  when  the  wax  is  removed 
show  two  long  supporting  hairs  and  one  short  one.  The  visible  ocelli 
are  seen  just  behind  the  lateral  angle  of  the  eye,  on  each  side. 

This  species  is  one  of  two  which  are  very  common  in  the  department 
greenhouses,  and  seems  to  be  more  abundant  upon  the  ferns  and  the 
plants  of  the  euphorbiaceous  genus  Croton  than  upon  any  otliers.  Tlie 
female  is  very  active  when  disturbed,  and  is  not  found  with  the  cottony 
egg  mass  to  be  seen  with  many  species  of  Dactylopius.  The  young  is 
born  enveloped  in  a  thin  pellicle  or  pseudovura,  which  splits  a  few  moments 
after  birth  and  allows  it  to  escape.  The  female  surrounds  herself  with 
the  cottony  material,  and  the  young  cluster  around  and  under  the 
mother  for  some  time.  The  growth  is  evidently  quite  rapid,  and  individ¬ 
uals  of  all  stages  are  to  be  found  at  almost  any  time.  The  male  larva, 
some  time  before  pupation,  forms  for  itself  a  little  cottony  sac  or  cocoon, 
in  which  it  undergoes  its  transformations. 
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Genus  PSEUDOCOCCUS  Westwood 


ide”  caf  In  thfL  characters  are 

S  of  tl,»  f‘  ,  .  ‘  antennae  are  t)-iointed 

Gifted  The  t  and  of  the  male  larvae  7- 

exeept  in  rae^™''“ ‘^“'^‘'’“ary  long  digitules 


PbEUDOCOCCUS  ACERIS  (Geoffrey) 

This  specieSj  stated  bv  Sig'noret  to  bo  nnn  fi  i. 
l>ance,  would  seem  to  be  eomparltivelj  rare  if  thi  0^  StT““  n 

feLf"  ir'anflofms"^:  “aple  (Acer  alc/f  “a™,  a[ 

the  North  Imerican  EntomoTogS  f  luTef^afe  )  ‘"sf 

Signoret  and  Miss  Smith  :  description  of  the  species  is  compiled  from 

rett'^^LeSi  fVm^fto’sffm’*  C  I’  <Signo- 

mefrohsc^f ;  1rr“'tlr^Tr s^^nTr^hite  If  “T 

also  furnished  with  many  de  ieate  haTrf  0^001.1 

median  part  of  each  .eg'ment  affrthrXef'itfofT:  SVef 
the  otherrdimfnTshinf  iifs'zfanf  lenttffteW^Tf  f ’H 

than  the  preceding  joint  and  acuminate  at'  tip.'  under  fo'l  Tr' 
acuminate  at  tip,  which  is  furnished  with  mLy  haL  The  Eh 
nearly  three  times  as  long  as  the  tarsi  Tlie  ^ 

and  toothed  on  their  inner  side,  sometime^ truncate  atX^There  r 
two  digitules,  those  of  the  claw,  the  others  being  onf  si’p  e  liaif®  rf e 

‘“<1  ^"PPorts  ^ix  qifite  W'hals 
tjgg.  The  egg  is  light  yellow  in  color  when  first  deno^Ppri  if  ' 

coming  yellow-brown.  Dimensions  given  by  Miss  Smitf  ftn  n’i  i 

behind.  Antennae  C-jointed '^oint  fas  ^  elongated  oval,  narrow 
joints  together.  Tlie  lower  ’lip  is  2-io‘inte“'^  ife  if  1  * 
by  a  series  of  spines  and  upon  the  disk  of  each  segment^ ^a  smfsTreifp 
tubercular  spinnerets,  with  which  alternate  short  hairs;  L  frof  of  the 
lead  between  the  eyes  are  several  lon^’er  h'drs;  TLo  o  i  •  •  >  • 

1  he  male  larva  is  red  and  has  7-jointed  antennae. 

Male.  Color  red.  Antennae  10-iointpfl-  ininf  ir.ii.  i  , 
joint  2  twice  as  long  as  1;  joint  ,3  three  times  as  of  as  1  oinf  itf 
similar  in  size  and  form,  decreasing  slightly  in  ten  "th '  if  i 

orthefnsecf  allff ift 


Crenus  COCCUS 
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slender.  The  anal  ring  is  destitute  of  hairs.  The  eyes  are  smooth 
and  there  are  two  ocelli,  this  last  character  separating  the  genus 
from  the  following  divisions. 


COCCUS  CACTI 

the  cochenille  insect 

The  following  description  is  taken  from  Signoret; 

Adult  female. —  Dark  reddish  brown  in  color.  From  6  to  7  mm.  long, 
4  mm.  wide,  and  from  2  to  3  mm.  high.  Covered  with  a  large  quantity  of 
white  cottony  powder;  when  this  substance  is  removed  it  is  seen  to  be 
strongly  segmented,  prismatic  in  form,  in  consequence  of  a  dorsal 
Carina,  especially  visible  in  dried  specimens,  and  truncate  behind, 
which  gives  it  the  form  of  a  lance  head.  The  antennae  are  short,  coni¬ 
cal,  7- jointed;,  the  four  basal  joints  short,  thicker  than  long,  joint  5  as 
long  as  thick,  joint  6  a  little  longer,  with  a  whorl  of  short  hairs,  joint  7 
as  long  as  the  two  preceding  together,  with  ten  or  eleven  short  hairs. 

Larva. —  In  the  newly  hatched  female  larva  the  antenna  is  6- jointed, 
slender,  joint  2  very  short,  3  longer,  but  it  soon  becomes  deformed  and 
thick,  even  in  the  larva  state.  There  are  other  larvae  in  which  the 
antennae  only  seem  to  show  five  joints,  the  second  having  blended  with 
the  third;  there  is  also  another  type  of  larvae  which  show  only  five 
joints.  These  differences  indicate  different  states,  either  of  the  newly 
hatched  larvae  or  of  fhe  female  or  male  larvae.  For  these  last  we  take 
those  in  which  the  legs  are  very  slender  and  the  antennae  of  which, 
seen  upon  the  cast  skin,  show  a  very  short  basal  joint,  a  second  five 
times  as  long,  the  third  and  fourth  short,  and  the  fifth  longest  of  all 
and  a  little  slenderer. 

The  legs  also  vary  according  to  the  age  and  sex.  In  the  old  individ¬ 
uals  they  become  short,  thick,  and  often  with  very  indistinct  joints; 
when  not  deformed  they  are  generally  thick,  with  the  tarsi  longer  than 
the  tibiae  in  the  larva,  and  almost  as  long  in  the  old  female.  In  the 
male  larvae  the  legs  are  slenderer,  with  the  tarsal  claws  very  long  and 
accompanied  by  the  four-buttoned  digitules.  The  skin  is  smooth,  with 
groups  of  spinnerets  here  and  there  and  a  few  scattered  hairs.  The 
newly  hatched  larva  is  oval,  larger  before  than  behind ;  the  antennae 
and  legs  are  long;  upon  the  lateral  edg'e  of  each  segment  are  two  spines, 
a  line  of  hairs  each  side  of  the  median  line,  and  a  group  of  spinnerets 
near  the  lateral  spines ;  between  the  double  median  line  and  the  lateral 
spine  is  another  simple  line  of  short  hairs. 

Male. —  The  male  is  of  a  reddish  yellow,  darker  upon  the  head  and 
thorax,  with  brown  legs  and  antennae,  and  light  gray  wings.  The  head  is 
thick,  rounded,  acuminate  between  the  antennae,  wfitli  four  smooth  e^Ts 
and  two  ocelli.  The  antennae  are  10- jointed,  with  the  fourth,  fifth,  and 
tenth  longest,  all  joints  furnished  with  a  short  pubescence,  the  hairs  of 
which  appear  truncate;  at  the  tip  of  the  fifth  and  last  joints  is  a  much 
longer  pubescence  formed  of  buttoned  hairs ;  joints  1  and  2  almost 
smooth,  showing  but  one  or  two  hairs  (this  is  a  character  seen  in  no 
other  genus).  The  legs  are  very  long,  with  a  sparse  pubescence  formed 
of  little  hairs  scattered  over  the  disk  and  upon  the  sides ;  the  tarsus  is  a 
third  shorter  than  the  tibiae  and  furnished  with  two  very  long  digitules; 
the  claw  is  very  slender  and  very  long,  with  its  two  digitules  extending 
a  little  beyond  it.  The  abdomen,  paler  in  color,  is  furnished  upon  each 
side  with  a  transverse  line  of  small  hairs;  the  lateral  lobes  of  the 
extremity  each  with  a  protuberance  covered  with  many  spinnerets,  and 
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at  its  end  furnished  with  three  hairs  which  support  the  waxv  matter  of 
the  two  caducous  filaments,  wiiich  are  twice  as  long-  as  the  body  of  the 
insect.  Between  the  two  filaments  is  the  copulating  armature,  composed 
of  a  very  large  tubercle,  accompanied  by  a  stylet  shaped  like  a  ven- 
trally  curved  claw.  Upon  the  middle  of  the  abdomen  is  sometimes  seen 
a  small  brown  spot  which  forms  a  longitudinal  band.  Upon  the  pro¬ 
thorax  anteriorly  is  a  darker  transverse  band  as  well  as  upon  the  meso 
and  metathorax,  and  sometimes  three  longitudinal  bands  from  the  neck 
to  the  metathorax.  ^  \  entrally,  the  framework  of  the  sternum  is  browner. 
Although  several  individuals  have  been  examined,  we  (Signoret)  have 
never  seen  any  balancer.  The  wings  extend  for  a  third  of  their  length 
beyond  the  abdomen,  and  are  widely  rounded  at  the  extremity  the 
nervures  are  brownish  yellow  with  a  reddish  tint  towards  the  bodv  ' 

Tlie  cochenille  insect  of  commerce,  although  an  indigene  of  Mexico, 
has  be^  imported  into  various  other  countries  and  is  cultivated  notably 
in  the  Canary  Islands,  in  Algiers,  and  in  Spain.  Specimens  from  China 
seem,  according  to  Signoret,  to  be  but  varieties  of  this  species.  Speci¬ 
mens  of  what  is  probably  this  species  were  collected  by  Dr.  R.  S  Turner 
at  Fort  George,  Fla.,  upon  a  yellow  flowering  cactus;  species  unknown. 


Genus  ICERYA  Signoret 

Antennae  ll-jointed;  body  covered  by  a  cottony  matter  of  several 
shades  of  color  and  with  a  secretion  of  still  longer  filaments.  Skin 
with  rounded  spinnerets  and  with  long  scattered  hairs.  Antennae  of 
nearly  the  same  size  throughout  their  whole  length  and  with  a  lone 
pubescence.  The  digitules  of  the  claw  elongated  and  buttoned ;  of  the 
tarsus  as  simple  hairs.  Genital  apparatus  terminating  in  a  tube  in¬ 
ternally  with  a  reticulated  ring  like  a  sphincter  and  without  hairs  at  its 
extremity.  A.ntennae  of  the  larvme  6-jointed  with  a  very  long  pubes¬ 
cence,  and  with  four  hairs  upon  the  last  joint  much  longer  than  the 
others.  Lateral  lobes  of  the  extremity,  of  the  abdomen  with  a  series  of 
three  very  long,  frequently  interlaced  bristles. 

ICERYA  PURCHASI  Maskell 

(Plate  IX,  fig.  2) 

Adult  female.  Length  4  to  8  mm.  Color  dark  orange-red,  legs  and 
antennae  black,  dorsal  surface  more  or  less  covered  with  a  white  or  vel- 
lowish  white  powder.  The  large  egg  sac  is  tinged  with  yellow  and  is 
longitudinally  ribbed;  it  is  a  little  longer  than  the  whole  body  of  the 
insect,  and  is  filled  with  a  loose  white  cottony  mass  containing  the 
eggs.  Over  the  whole  surface  of  the  body  the  skin  is  filled  with  circular 
spinne.rets,  each  containing  several  openings;  body  clothed  with  short 
black  hairs,  dense  at  the  margin  of  the  body,  forming  tufts,  and  absent 
from  the  ventral  side  of  the  abdomen.  Tarsi  two-thirds  the  length  of 

the  tibiae;  digitules  of  the  claw  very  delicate  and  slender,  and  but¬ 
toned  at  tip. 

Egg. —  Red  in  color,  true  oval  in  shape,  0.7  mm.  long. 

Newly ^  hatched^  larva-.  Reddish,  inclining  to  brown,  in  color.  Anten¬ 
nae  6-jointed,  joint  1  short  and  thick,  joints  2,  3,  4,  and  5  longer,  slen- 
derer,  subcylindncal,  and  subequa.l,  joint  6  larger  and  club-shaped, 
(ibere  is  sometimes  an  additional  joint  between  5  and  6.)  All  the 
joints  except  1  with  a  few  hairs;  joint  6  with  several,  of  which  four 
are  very  long.  Legs  long  and  slender;  tibia  and  tarsus  with  several 
long  hairs;  digitules  of  the  tarsal  claw  proportionately  much  larger 
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than  in  the  adult,  bent  like  hooks,  and  buttoned  at  tips;  tarsal  digi- 
tules  represented  by  simple  hairs.  The  six  anal  bristles  are  very  long 
and  conspicuous,  each  arising  from  a  quite  prominent  tubercle.  Six 
longitudinal  rows  of  spinnerets  are  seen  upon  the  dorsum,  two  rows 
sublateral  and  the  other  four  more  nearly  in  the  middle.  These  rows 
soon  become  confused,  and  are  no  longer  distinguishable  after  the 
larvae  have  become  somewhat  grown.  Alternating  with  the  spinnerets 
are  rows  of  hairs. 

As  the  larva  grows  its  appearance  gradually  changes.  The  outline, 
still  oval,  becomes  more  irregular,  and  its  color  is  of  a  darker  red, 
nearly  brown.  The  six  anal  hairs  become  shorter  until  they  are  indis¬ 
tinguishable  from  the  other  hairs  of  the  body,  which  become  more  abun¬ 
dant,  especially  on  the  abdomen,  where  the  lateral  tufts  of  the  adult 
begin  to  appear  early. 

The  young  larva  soon  begins  to  excrete  tufts  of  a  yellow  waxy  matter 
along  the  dorsal  surface  of  the  body  and  the  lateral  margins.  The  ex¬ 
cretion  on  the  dorsum  consists  of  four  pairs  of  large  tufts,  while  along 
the  margin  is  a  simple  row  of  poorly  defined  smaller  tufts.  Between 
the  dorsal  and  lateral  excreted  masses  the  body  is  naked,  thus  leaving 
-on  each  side  a  bright  red  line,  which  contrasts  strongly  with  the  yellow 
excretion.  Ventral  surface  of  the  body  naked.  From  a  row  of  large 
spinnerets,  around  the  lateral  edge  of  the  body,  project  long  delicate 
semi-transparent  filaments,  and  from  between  the  posterior  pair  of  dor¬ 
sal  tufts  there  projects  a  long  white  waxy  filament  (often  10  mm.  or  more 
in  length),  on  the  end  of  which  is  usually  a  drop  of  clear  fiuid.  This  fil¬ 
ament  is  very  brittle,  so  that  a  slight  jar  will  cause  nearly  every  one  on 
a  tree  to  break. 

The  insects  seem  first  to  settle  upon  the  leaves,  preferably  along  the 
midrib,  and  afterwards  to  migrate  to  the  twigs  and  branches,  or  even 
the  trunk. 

Habitat. —  I  found  this  species  first  during  the  summer  of  1880,  in  a 
gi'ove  of  130  lime  trees,  owned  by  Mr.  W.  W.  Stowe,  at  Santa  Barbara, 
Cal.  The  trunks  and  limbs  were  in  many  cases  so  completely  covered 
as  to  appear  white,  the  leaves  were  turning  yellow,  and  the  tree  was 
apparently  dying.  They  had  spread  to  surrounding  orange  orchards 
and  I  learn  this  year  from  Mr.  G.  W.  Coffin,  of  the  same  place,  that  they 
kre  spreading  with  amazing  rapidity. 

It  seems  probable  that  it  is  an  Australian  species.  The  specific  name 
which  we  have  adopted  was  given  this  insect  by  Mr.  Maskell,  in  the  Trans¬ 
actions  and  Proceedings,  New  Zealand  Institute,  volume  xi,  page  221.  It 
was  found  on  a  hedge  of  kangaroo  acacia  in  Auckland,  New  Zealand,  in 
great  numbers,  but  upon  that  single  hedge  alone. 

It  is  the  same  insect  spoken  of  by  Professor  Riley,  in  the  department 
report  for  1878,  under  the  name  of  Dorthesia  characias  Westw.,  where 
he  stated  that  it  had  recently  been  imported  into  South  Africa  from 
Australia,  and  had  become  such  a  scourge  as  to  attract  the  attention  of 
the  government.  The  first  published  notice  of  its  appearance  in  this 
country  which  we  have  been  able  to  find  is  in  the  California  Agricultur¬ 
ist  and  Artisan  for  December,  1877,  by  Dr.  A.  W.  Saxe,  of  Santa  Clara, 
who  stated  it  as  his  belief  that  the  pest  was  originally  brought  from 
Australia  on  some  plants  imported  by  Mr.  George  Gordon,  of  Menlo 
Park,  in  1868;  and  that  it  spread  all  along  the  coast  counties.  In  the 
same  article  a  letter  from  Dr.  H.  Behr,  of  San  Francisco,  identifies  it  as 
a  species  of  Dorthesia. 

Dr.  Hagen,  of  Cambridge,  Mass.,  informs  me  that  he  has  seen  the 
same  species  in  greenhouses  at  Cambridge. 
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Genus  ORTHEZIA  Bose. 

Adult  female.—  Antennae  S-jointed,  joints  2  and  8  longest,  then  3  4 
and  5  almost  equal,  then  6  and  7  smaller  and  subequal,  joint  1  thmk 
and  short,  as  wide  as  long.  Legs  of  medium  size,  with  the  tarsi  nearly 
half  the  length  of  the  tibiae.  Claw  medium,  with  a  small  hair  at  the 
base  on  each  side;  no  digitules  on  the  tarsus.  The  body  is  of  an  elon- 
gate  oval,  sti-ongly  rounded  behind,  constricted  in  front,  emarginate  at 
the  base  of  the  antennae,  rounded  at  apex,  anal-genital  ring  large  and 
wit  1  SIX  hairs.  The  whole  body  in  all  stages  covered  with  a  calcareous 
laminated  secretion,  which,  with  the  adult  female,  becomes  more  elon¬ 
gated  posteriorly  and  forms  a  sac  containing  the  eggs  mixed  wdth  a  fine 
when  the  young  are  born,  they  remain  in  the  sac  until 
they  have  themselves  secreted  a  sufficient  amount  of  the  lamellar  mate- 
rial  to  cover  them.  This  secretion  is  formed  by  hair-like  spinnerets, 
scattered  in  considerable  number  over  the  whole  surface  of  the  body 
and  much  more  abundant  in  the  perfect  insect  than  in  the  larva.  ’ 

Newly  hatched  larva.  Elongate  oval,  rounded  in  front,  narrow  behind. 
Antennae  6-jointed,  joint  6  longest,  a  little  longer  than  4  and  5  together* 
joint  3  next  to  the  longest.  Legs  and  mouth  parts  well  developed,  the 
latter  extendmg  beyond  the  anterior  border  and  having  the  appearance 
of  being  upside  down. 

^  7  emale  larva.—  Longer,  with  the  sides  more  nearly  parallel.  Antennae 
/-jointed,  joint  7  very  long,  joint  3  next,  joint  4  shortest;  joint  7  ends  in 

fu  spine-like  hairs,  and,  near 

the  middle,  a  stronger  obtuse  hair.  The  legs  are  as  usual,  tarsi  almost 
as  long  as  tibiae,  pubescent. 

Male  larva.  What  we  consider  (with  some  doubt,  however)  to  be  the 
male  larva,  is  rounded,  oval  in  shape,  and  is  remarkable  for  the  peculiari¬ 
ties  of  its  antennae.  The  basal  joint  is  very  large  and  very  long,  and  at 
its  tip  the  rest  of  the  antennae  makes  a  bend.  Joint  2  is  almost  as  long  as 
1  but  much  slenderer,  and  bears  four  hairs  upon  its  distal  end  and  two 
smaller  ones  upon  its  disk;  joints  3,  4,  5,  and  6  are  smaller  and  subequal, 
each  one  broadening  at  tip  and  bearing  two  small  hairs;  joint  7  is  the 
longest  of  all,  is  a  little  bent,  bears  a  very  long  hair  at  the  tip,  a  little 
below  it  IS  a  much  smaller  one,  and  twm  on  each  side. 

Male.—  Yery  long,  with  multiple  eyes.  The  antennae  are  very 
long,  filiform,  each  joint  up  to  9  with  a  swelling  at  tip;  joints  1  and  2 
very  small,  3  very  long,  4  to  8  a  third  shorter,  subequal,  9  shorter  still ; 
all  joints  wfith  a  short  pubescence.  Thorax  very  long;  wfings  a  little 
acuminate  at  tip.  Abdomen  enlarged  in  the  middle,  bearing  along  each 
side  a  line  of  hairs,  and  upon  the  penultimate  segment  a  band  of  tubular 
hairs  which  secrete  a  transparent  caducous  material.  Legs  long,  pubes¬ 
cent,  with  a  very  long  claw.  Sexual  apparatus  large,  forming  about  one- 
fifth  the  length  of  the  abdomen. 

In  the  collection  of  Professor  I  hler  are  a  number  of  specimens  of  a 
species  of  Orthezia  labeled  “  Canada  ”  and  Grimsby,  Ontario.’’  One 
specimen  bears  the  label  On  Golden  Rod.”  These  specimens  seem,  on 
superficial  examination,  to  be  specifically  identical  with  a  type  specimen 
of  Walker’s  Orthezia  americana,  wdiich  is  also  in  Professor  Uhler’s  col¬ 
lection.  I  have  found  immature  specimens  of  what  may  be  the  same 

species  upon  the  common  burdock  {Arctium  officinale)  at  Ithaca,  N  Y 
(Plate  IX,  fig.  3.) 
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EXPLANATION  OF  PLATES 


Plate  III  (Original) 

Fig.  1. — Aspidiotus  aurantii  Maskell.  1,  Scales 
on  leaves  of  orange,  natural  size;  la,  adult 
male,  much  enlarged;  16,  scales  of  female, 
enlarged;  Ic,  scale  of  male,  enlarged. 

Fig.  2. — Aspidiotus  ficus  (Riley  MSS.).  2,  Scales 
on  leaves  of  orange,  natural  size;  2o,  scale  of 
female,  enlarged;  26,  scale  of  male,  enlarged; 
2c,  young  larva;  2d,  2c,  and  2/,  different 
stages  in  the  formation  of  the  scale. 

Plate  IV  (Original) 

Fig.  1. — Aspidiotus  nerii  Bouch6.  1,  Scales  on 
leaves  of  acacia,  natural  size;  la,  adult  male, 
enlarged;  16,  scale  of  male,  enlarged;  Ic,  scale 
of  female,  enlarged. 

Fig.  2. — Ceroplastes  Floridensis  n.  sp.  2, 
Adult  and  young  females  on  ilex,  natural 
size;  2a,  young  female,  enlarged;  26,  adult 
female,  enlarged. 

Fig.  3. — Ceroplastes  cirripediformis  n.  sp.  3, 
Adult  females,  natural  size;  3a,  female,  en¬ 
larged. 

Plate  V  (Original) 

Fig.  1. — Diaspis  rosae  (Sand.).  1,  Scales  on 
rose,  natural  size ;  la,  scale  of  female,  enlarged ; 
16,  scale  of  male,  enlarged. 

Fig.  2. — Diaspis  carueli  Targ.-Tozz.  2,  Scales 
on  juniper,  natural  size;  2a,  scale  of  female, 
enlarged;  26,  scale  of  male,  enlarged. 

Fig.  3. — Chionaspis  euonymi  n.  sp.  3,  Scales 
on  euonymus,  natural  size;  3  a,  scale  of  male, 
enlarged;  36,  scale  of  female,  enlarged. 

■  Plate  VI  (Original) 

Fig.  1. — Chionaspis  fur furus  (Fitch).  1,  Scales 
on  pear,  natural  size;  la,  scale  of  male,  en¬ 
larged;  16,  adult  male,  enlarged;  Ic,  scale  of 
female,  enlarged. 

Fig.  2. — Chionaspis  pinifoliae  (Fitch).  2,  Scales 
on  Pinus  strobus,  natural  size,  leaves  stunted; 
2a,  leaves  of  P.  s<ro6as  not  stunted  by  coccids; 
26,  scale  of  female,  usual  form,  enlarged;  2c, 
scale  of  female,  wide  form,  enlarged;  2d,  scale 
of  male,  enlarged. 

Plate  VII  (Original) 

Fig.  1 . — Mytilaspis  citricola  (Pack.) .  1 ,  Scales  on 
orange,  natural  size;  lu,  scale  of  female,  dorsal 
view,  enlarged;  16,  scale  of  female  with  ventral 
scale  and  eggs,  enlarged;  Ic,  scale  of  male,  en¬ 
larged. 


Fig.  2. — Mytilaspis  Gloverii  (Pack.).  2,  Scales  on 
orange,  natural  size;  2a,  scale  of  female,  dorsal 
view,  enlarged;  26,  scale  of  male,  enlarged; 
2c,  scale  of  female  with  ventral  scale  and  eggs, 
enlarged. 

Plate  VIII  (Original) 

Fig.  1. — Lecanium  oleae  Bernard.  1,  Adult 
females  on  olive,  natural  size;  la,  female, 
enlarged. 

Fig.  2. — Lecanium  hesperidum  Linn.  Adult  fe¬ 
males  on  orange,  natural  size. 

Fig.  3. — Lecanium  hemisphaericum  Targ.  3, 
Adult  females  on  orange,  natural  size;  3a,  adult 
female,  enlarged. 

Plate  IX  (Original) 

Fig.  1. —  Kermes  sp.,  on  Quercus  agrifolia.  Adult 
females  on  stem;  immature  males  on  leaves. 

Fig.  2. — Icerya  purchasi  Maskell.  Females, 
adult  and  young,  on  orange. 

Fig.  3. — Orthezia  sp. 

Plate  X  (Original) 

Fig.  1. — Rhizococcus  araucariae  (Maskell).  1, 
Sacs  of  male  and  female  on  Norfolk  Island 
pine,  natural  size;  la,  adult  male,  enlarged; 
16,  caudal  extremity  of  male  vdth  excretion 
removed.  Ic,  the  same  of  female;  Id,  adult 
female,  enlarged;  Ic,  tarsus  of  male,  showing 
digitules;  1/,  leg  of  female;  Ig,  spinnerets  of 
female;  16,  antenna  of  female. 

Fig.  2. — Rhizococcus  quercus  n.  sp.  2,  Sacs 
of  male  and  female  on  Quercus  virens,  natural 
size;  2a,  spinnerets  of  female,  enlarged;  26, 
leg  of  female,  enlarged. 

Plate  XI  (Original  except  Fig.  1) 

Fig.  1. — Dactylopius  adonidum  Linn,  (after  Sig- 
noret).  1,  Lateral  lobe  of  the  abdominal 
extremity  of  female;  la,  antenna  of  female; 
16,  antenna  of  male;  Ic,  leg  of  female;  Id,  anal 
ring  with  six  hairs. 

Fig.  2. — Dactylopius  longifilis  n.  sp.  Female, 
enlarged. 

Fig.  3. — Dactylopius  destructor  n.  sp.  Female, 
enlarged. 

Fig.  4. — Parlatoria  pergandii  n.  sp.  4a,  scale 
of  female,  enlarged;  46,  scale  of  male,  en> 
larged. 

Fig.  5. — Ptirlatoria  zizyphi  Lucas.  Scale  of  fe¬ 
male,  enlarged. 

Fig.  6. — Puhinaria  on  grape.  Female,  natural 
size. 
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Fig.  7. — Fiorinia  camelliae  n.  sp.  Scale  of  fe¬ 
male,  enlarged. 

Fig.  8. — Chionaspis  quercus  n.  sp.  Scale  of  fe¬ 
male,  enlarged. 

Fig.  9. — Asterodiaspis  quercicola  (Bouche).  En¬ 
larged. 

Fig.  10. — Mytilaspis  [ - ]. 

Plate  XII  (Original) 

Fig.  1. — Aspidiotus  aurantii  Maskell. 

Fig.  2. — Aspidiotus  ficus  (Riley  MSS.). 

Fig.  3. — Aspidiotus  perseae  n.  sp. 

Fig.  4. — Aspidiotus  obscurus  n.  sp. 

Fig.  5. — Aspidiotus  tenebricosus  n.  sp. 

Fig.  6. — Aspidiotus  rapax  n.  sp. 

Fig.  7. — Aspidiotus  perniciosus  n.  sp. 

Fig.  8. — Aspidiotus  convexus  n.  sp. 

Plate  XIII 

Fig.  1. — Aspidiotus  aurantii  Maskell. 

Fig.  2. — Aspidiotus  ficus  (Riley  MSS.). 

Fig.  3. — Aspidiotus  perseae  n.  sp. 

Fig.  4. — Aspidiotus  obscurus  n.  sp. 

Fig.  5. — Aspidiotus  tenebricosus  n.  sp. 

Plate  XIV 

Fig.  1. — Aspidiotus  cydoniae  n.  sp. 

Fig.  2. — Aspidiotus  juglans-regiae  n.  sp. 

Fig.  3. — Aspidiotus  ancylus  Putnam. 

Fig.  4. — Aspidiotus  uvae  n.  sp. 

Plate  XV 

Fig.  1. — Aspidiotus  nerii  Bouch6 
Fig.  2. — Aspidiotus  (?)  pini  n.  sp. 

Fig.  3. — Diaspis  carueli  Targ.-Tozz. 

Fig.  4. — Diaspis  ostreaeformis  Curtis. 

Plate  XVI 
Fig.  1. — Aspidiotus  uvae  n.  sp. 

Fig.  2. — Aspidiotus  (?)  pini  n.  sp. 

Fig.  3. — Chionaspis  fur furus  (Fitch). 

Fig.  4. — Chionaspis  pinifoliae  (Fitch). 


Fig.  5. — Chionaspis  salicis  (Linn.). 

Fig.  6. — Chionaspis  ortholobis  n.  sp. 

Plate  XVII 
Fig.  1. — Diaspis  rosae  (Sand.). 

Fig.  2. — Chionaspis  euonymi  n.  sp. 

Fig.  3. — Chionaspis  furfurus  (Fitch). 

Fig.  4. — Chionaspis  nyssae  n.  sp. 

Plate  XVIII 

Fig.  1. — Chionaspis  pinifoliae  (Fitch). 

Fig.  2. — Chionaspis  quercus  n.  sp. 

Fig.  3. — Mytilaspis  citricola  (Pack.). 

Fig.  4. — Mytilaspis  Gloverii  (Pack.). 

Plate  XIX 

Fig.  1. — Chionaspis  ortholobis  n.  sp. 

Fig.  2. — Mytilaspis  pomorum  Bouch6. 

Fig.  3. — Parlatoria  pergandii  n.  sp. 

Fig.  4. — Fiorinia  camelliae  n.  sp. 

Plate  XX 

Fig.  1. — Mytilaspis  pandanni  n.  sp. 

Fig.  2. — Mytilaspis  pandanni  n.  sp. 

Fig.  3. — Mytilaspis  citricola  (Pack.). 

Fig.  4. — Fiorinia  camelliae  n.  sp.  Dorsal  view 
Fig.  5. —  Parlatoria  pergandii  n.  sp. 

Plate  XXI 

Fig.  1. — Mytilaspis  Gloverii  (Pack.). 

Fig.  2. — Aspidiotus  ancylus  Putnam. 

Fig.  3. — Aspidiotus  ficus  (Riley  MSS.) 

Fig.  4. — Aspidiotus  ancylus  Putnam. 

Fig.  5. — Diaspis  rosae  (Sand.). 

Fig.  6. — Diaspis  carueli  Targ.-Tozz. 

Fig.  7. — Aspidiotus  (?)  pini  n.  sp. 

Fig.  8. — Parlatoria  pergandii  n.  sp. 

Plate  XXII 

Fig.  1. — Dactylopius  longifilis  n.  sp.  Male,  en¬ 
larged. 

Fig.  2. — Dactylopius  destructor  n.  sp.  Alale,  en¬ 
larged. 
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REPORT  OF  THE  ENTOMOLOGIST,  UNITED  STATES  DE¬ 
PARTMENT  OF  AGRICULTURE 

(The  following  six  pages  and  two  plates  are  from  the  Report  of  the 
Commissioner  of  Agrieulture  for  the  years  1881  and  1882) 

LAC  INSECTS 

It  is  now  more  than  one  hundred  years  since  Carteria  lacca,  the  insect 
which  produces  the  lac  of  commerce,  was  first  described.*  Since  that 
time  many  articles  have  been  written  respecting  it.  Owing  to  the  im¬ 
portance  in  the  industrial  arts  of  shellac  and  the  lac  dyes^  the  origin  of 
these  substances  is  discussed  in  nearly  all  of  the  larger  cyclopedias  •  and 
the  list  of  the  memoirs  on  this  subject  in  the  scientific  journals  is  a  long 
one.  Notwithstanding  this,  an  examination  which  I  have  made  of  the 
matter  convinces  me  that  the  subject  is  not  yet  well  understood. 

I  was  led  to  study  tnis  insect  by  the  fact  that  I  have  met  with  tw’o 
other  species  of  lac  insects  which  are  as  yet  undescribed.  The  result 
of  this  study  shows  that  although  the  two  new  lac  insects  are  Ameri¬ 
can  they  are  congeneric  with  the  Asiatic  species. 

The  opportunity  of  comparing  three  species  of  this  important  genus 
has  enabled  me  to  make  some  interesting  observations,  but  owing  to 
lack  of  time  I  can  now  give  only  a  general  statement  of  the  results  of 
my  studies.  I  am  led  to  make  this  statement  now,  as  the  knowledge  of 
the  fact  that  true  lac  insects  occur  in  this  country  may  prove  of  eco¬ 
nomic  importance. 

The  genus  Carteria  was  established  by  Signorett  for  the  lac  insect 
of  commerce.  The  two  undescribed  lac  insects  agree  with  this  one  in 
the  following  characters : 

Genus  CARTERIA  Signoret 

Body  of  the  adult  female  sac-like  in  form,  with  no  legs,  and  imbedded 
in  a  mass  of  the  substance  known  as  lac.  The  caudal  end  of  the  body 
is  furnished  with  three  prominent  tubercles  5  one,  the  largest,  consists 
of  the  caudal  segment  of  the  body  and  is  terminated  by  the  anal  ring; 
each  of  the  others  bears  at  its  distal  extremity  a  perforated  plate,  pre¬ 
sumably  the  organ  through  which  the  lac  is  excreted;  near  the  base  of 
each  of  the  lac  tubes  is  a  large  spiracle.  In  the  triangular  space  inclosed 
by  the  three  tubercles  described  is  a  fourth  tubercle  which  bears  a  very 
prominent  spine-like  organ.  The  anal  ring  consists  of  several  plates, 
which  are  perforated  by  many  openings;  the  anal  ring  bears  ten  hairs, 
and  IS  at  least  partially  surrounded  by  a  series  of  toothed  plates  and 
spines. 

Carteria  Lacca  (Kerr)  (Plate  XIX,  figs.  2-2^) 

Coccus  lacca  Kerr.  Phil.  Trans.,  1781,  374. 

Coccus  ficus  Fabr.  Mantissa,  1787,  II,  319. 

Carteria  lacca  (Kerr)  Signoret.  Essai,  1874,  101. 

From  a  quantity  of  commercial  stick-lac  purchased  in  New  York  I  ob¬ 
tained  specimens  of  an  insect  which  I  have  no  doubt  is  the  Coccus  {Car¬ 
teria)  lacca  of  authors.  From  these  specimens  the  following  description 
and  accompanying  figures  were  drawn. 

The  best  specimens  of  this  lac  are  in  the  form  of  an  incrustation  from 
one-fourth  inch  to  three-eighths  inch  in  thickness  upon  small  twigs 

*  James  Kerr,  Philosophical  Transactions,  1781,  384. 
t  Essai,  1874,  p.  101. 
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(Plate  XIX,  fig.  2).  This  incrustation  is  filled  with  elongated  cells. 
The  longer  axis  of  each  cell  is  at  right  angles  to  the  twig,  and  in  each 
case  the  end  of  the  cell  next  the  twig  is  small,  'while  the  outer  end  is 
considerably  enlarged.  In  well-preserved  specimens  three  tubular  open¬ 
ings  may  be  seen  extending  from  the  outer  end  of  each  cell  through  the 
incrustation  to  the  open  air,  and  in  each  cell  may  be  found  the  shriveled 
remains  of  an  insect,  which,  -when  alive,  evidently  nearly  filled  the  cell 
and  determined  its  form. 

By  soaking  the  insects  in  water  they  may  be  made  to  swell  out,  and 
thus  the  natural  form  of  the  body  be  ascertained.  This  is  represented 
at  figure  2a.  The  cephalic  end  is  small,  and,  in  addition  to  mouth  parts  of 
the  form  characteristic  of  the  Coccidae,  is  furnished  with  a  pair  of  fieshy 
appendages  (Fig.  2d).  The  body  enlarges  gradually  toward  the  caudal 
end.  This  end  is  of  the  peculiar  form  described  above  in  the  character¬ 
ization  of  the  genus.  In  a  word,  the  shape  of  the  body  is  that  of  a  jug 
with  three  necks  and  a  pointed  bottom,  the  cephalic  end  forming  the 
bottom.  Each  of  the  neck-like  prolongations  of  this  jug-shaped  body 
fits  into  one  of  the  three  tubular  openings  of  the  cell.  One  of  these 
openings  is  larger  than  the  others;  this  is  the  one  occupied  by  the  anal 
tubercle. 

The  anal  tubercle  consists  of  the  whole  of  the  last  segment  of  the  body, 
and  a  part  of  the  penultimate  segment  (Fig.  2e).  The  anal  ring  bears 
ten  hairs  and  consists  of  several  plates  (Fig.  2f).  The  hairs  of  the  anal 
ring  are  spine-like.  Each  is  curved  outward  near  the  middle  of  its 
length,  and  each  one  is  hollow  and  situated  over  a  large  opening  in  the 
plate  which  bears  it.  There  are  also  many  smaller  openings  distributed 
evenly  over  the  surface  of  the  plates. 

There  is  a  fringe  of  notched  plates  and  spines  on  that  side  of  the  seg¬ 
ment  which  is  towmrd  the  lac  tubes  (Figs.  2e  and  2g).  I  have  been  un¬ 
able  to  trace  any  tracheae  extending  to  the  numerous  openings  with 
which  the  lac  tubes  are  furnished ;  but  the  distal  extremity  of  each 
tubercle  contains  many  tubular  glands,  which  in  some  instances  I  have 
traced  to  these  openings.  The  structure  of  these  organs  is  represented 
at  figure  2h. 

There  are  four  spiracles,  a  large  one  at  the  base  of  each  of  the  lac 
tubercles,  and  a  pair  of  smaller  ones  near  the  head  end  of  the  body. 
Evidently  the  air  must  have  free  access  to  the  cell,  else  these  spiracles 
would  be  of  little  use.  The  air  probably  enters  through  the  opening 
made  by  the  caudal  segment.  In  all  the  specimens  which  I  have  exam¬ 
ined,  in  which  the  insect  was  unbroken,  the  lac  tubes  were  within  the 
corresponding  tubular  openings  of  the  cell,  but  in  no  instance  have  I 
found  the  anal  tubercle  in  the  third  opening.  In  each  ease  it  had  been 
withdrawn  into  the  cell,  and  occupied  a  position  just  below  the  anal 
opening  (Fig.  2a,).  This  withdrawal  may  be  due  to  the  shrinking  of  the 
bodv  after  death;  but  the  fact  that  it  is  alwavs  the  anal  tubercle  that 
is  withdrawn,  and  not  either  of  the  others,  indicates  that  during  life 
this  tubercle  cannot  be  permanently  fixed  in  its  opening.  The  with¬ 
drawal  of  the  anal  tubercle  at  inter\mls  would  admit  the  air  to  the  cell, 
and  thus  provide  for  respiration.  The  peculiar  bending  of  the  hairs  of 
the  anal  ring  is  such  as  would  facilitate  the  pushing  of  the  anal  tubercle 
into  the  opening  after  it  had  been  withdrawn. 

I  have  been  unable  to  ascertain  the  function  of  the  large  spine.  As 
these  insects  are  viviparous  the  spine  cannot  be  an  ovipositor.  The 
only  author  who  I  find  makes  mention  of  it  is  Gernet,*  who  simply 


*  Einiges  ueber  Coccus  lacca  und  dessen  Parasiten,  Moskau,  1863. 
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states  that  there  exists  midway  between  the  three  tubercles  a  small, 
thickened  spine,  which  appears  to  be  nothing  else  than  an  enlarged 
bristle  of  the  last,  or  next  to  the  last,  segment  of  the  abdomen.  He  also 
states  that  sometimes  there  are  two  of  these  spines,  and  figures  a  female 
with  two.  This  is  undoubtedly  an  error. 

The  fullest  account  which  has  been  published  respecting  this  insect 
is  that  of  H.  J.  Carter,*  in  whose  honor  the  genus  was  named.  Mr. 
Carter’s  memoir  is  a  very  important  one,  but  he  has  fell  into  some 
errors.  From  his  account  it  is  evident  that  the  insect,  like  many  others 
of  the  Coccidae,  excretes  considerable  masses  of  apparently  woolly  mat¬ 
ter.  This  matter  is  probably  excreted  by  spinnerets  upon  each  of  the 
three  caudal  tubercles,  and  rejects  from  each  of  the  three  openings  in 
the  cell.  The  remains  of  these  threads  of  excretion  may  sometimes  be 
seen  in  the  stick-lac  as  it  reaches  us,  but  the  greater  part  of  them  are 
brushed  or  blown  away.  Carter  believed  these  threads  to  be  external 
tracheae,  and  he  figured  internal  tracheae  communicating  with  them.  He 
even  represents  tufts  of  tracheae”  projecting  from  the  anus.  He  ap¬ 
pears  to  have  overlooked  entirely  the  true  spiracles,  and  believed  the 
paired  tubercles  to  be  simply  for  respiration.  No  mention  is  made  of 
the  spine,  and  in  the  description  of  the  male  the  caudal  threads  of  ex¬ 
cretion  are  spoken  of  as  tracheae. 


Carteria  LARREiE,  new  species  (Plate  XX,  figs.  1-lJi) 

The  creosote  plant  (Larrea  mexicana)  is  a  shrub  growing,  from  4  to  6 
feet  high,  very  abundantly  in  certain  regions  in  the  southwestern  por¬ 
tion  of  the  United  States  and  in  Mexico.  It  is  said  to  form 

a  dense  and  almost  impassable  scrub,  particularly  on  the  borders  of  the  Colorado 
desert,  where  its  luxuriant  growth  puts  a  stop  to  the  drifting  sand.  It  is  a  sure  sign 
of  a  sterile  soil,  for  wherever  it  flourishes  little  else  can  be  found,  and  although  it 
gives  the  scenery  a  beautiful,  verdant  appearance,  its  strong,  creosote-like  odor  ren¬ 
ders  it  so  repulsive  that  no  animal  will  touch  it.  Moreover,  as  it  can  scarcely  be  made 
to  burn,  it  is  useless  even  for  the  purpose  of  fuel.  The  resinous  matter  to  which  the 
odor  is  due  abounds  in  all  parts  of  the  plant.  The  Pimos  Indians  collect  and  form 
it  into  balls,  which  they  kick  before  them  as  they  journey  from  one  point  to  the 
other  of  their  trail.f 

This  extract  gives,  in  a  few  words,  what  was  until  recently  the  ac¬ 
cepted  belief  respecting  American  lac.  But  in  April,  1880,  Mr.  J.  M. 
Stillman  presented  to  the  California  Academy  of  Sciences  $  a  very  able 
and  important  paper  on  this  subject,  in  which  he  showed  that  the 
so-called  resinous  exudation  of  the  creosote  plant  was  apparently  identi¬ 
cal  with  the  gum-lac  from  India.  Mr.  Stillman  also  gave  very  cogent 
chemical  and  physical  reasons  for  believing  that  in  each  case  the  lac  is 
excreted  by  the  insects  found  in  it  instead  of  being  simply  an  exuda¬ 
tion  of  the  plant  caused  by  the  punctures  of  these  insects,  as  is  stated 
in  nearly  all  of  the  writings  on  the  subject.  The  presence  of  the  large 
and  complicated  excreting  organs,  which  I  have  termed  lac  tubes  in 
each  of  the  species  described  in  this  -paper,  confirms  this  conclusion. 

A  study  of  the  insect  which  produces  the  American  lac  shows  that  it 
is  specifically  distinct  from  Carteria  lacca.  I  therefore  propose  the  name 
C.  larrece  for  it.  In  all  the  specimens  which  I  have  seen,  the  incrusta¬ 
tion  of  lac  is  not  as  thick  as  that  produced  by  C.  lacca,  being  rarely 
more  than  one-eighth  of  an  inch  in  thickness.  And  the  masses  excreted 

*  Annals  and  Magazine  of  Natural  History,  1861,  p.  1—10. 
t  A.  Smith,  in  the  Treasury  of  Botany. 
t  See  American  Naturalist,  Vol.  XIV,  p.  782. 
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by  the  different  individuals  are  not  crowded  together  so  compactly  as 
in  the  Indian  species,  but  preserve  a  more  or  less  globular  form.  (See 
Plate  XX,  fig.  1.)  In  the  ease  of  isolated  masses  there  is  a  tendency 
to  a  six-lobed  condition. 

This  species  is  the  smallest  of  the  three  known  lac  insects,  the  adult 
female  being  but  little  more  than  2  mm.  (.08  inch)  in  diameter.  The  body 
is  nearly  globular  in  outline,  with,  however,  prominent  lac  tubes  and 
anal  tubercle.  The  caudal  spiracles  are  also  prominent.  Figure  lo  rep¬ 
resents  an  individual  from  which  the  greater  part  of  the  lac  has  been 
dissolved.  A  specimen  treated  in  this  way  served  to  show  the  general 
form  of  the  body.  The  structure  of  the  different  organs  was  studied 
upon  specimens  which  had  been  boiled  in  caustic  potash,  and  from 
which  in  this  way  all  the  excretion  had  been  removed.  Figure  Id  repre¬ 
sents  the  anal  tubercle  with  the  anal  ring  and  fringe.  Figure  If  shows 
a  part_  of  the  fringe  enlarged.  One  of  the  lac  tubes  with  its  perforated 
plate  is  represented  at  figure  Ig,  the  corresponding  spiracle  at  figure 
Ih,  and  the  spine  at  figure  le.  Scattered  over  the  surface  of  the  body  are 
groups  of  organs  which  appear  like  the  compound  spinnerets  of  the 
Diaspinae.  One  of  these  groups  is  represented  at  figure  Ic.  The  male  of 
this  species  was  found,  but  in  too  mutilated  condition  for  detailed  de¬ 
scription.  A  shriveled  balsam-mounted  specimen  showed  the  bod}’, 
including  the  style,  to  be  1  mm.  inch)  in  length.  The  length  of  the 
style  is  two-sevenths  of  the  whole  length  of  the  body.  On  each  side  of 
the  style  there  is  a  pair  of  hairs  which  resemble  those  of  Bliizococcus 
araucariae.  (See  Agricultural  Report,  1880,  Plate  X,  fig.  lb.)  The  an¬ 
tennae  and  wings  are  normal.  The  sac  of  the  male  is  egg-shaped.  Only 
empty  ones  were  observed,  each  of  which  had  an  opening  at  one  end 
from  which  the  male  doubtless  emerged  (Fig.  Id).  The  sac  is  about 
1.5  mm.  (.06  inch)  in  length.  They  occur  in  masses. 

Carteria  mexicana,  new  species  (Plate  XIX,  figs,  l-lh) 

On  looking  over  the  collection  of  coccids  in  the  Museum  of  Compara¬ 
tive  Zoology,  which  Dr.  Hagen  kindly  placed  at  my  disposal,  I  found  a 
twig  of  mimosa  from  Tampico,  Mex.,  which  bore  a  number  of  globular 
or  more  or  less  stellate  masses  of  what  proved  on  further  examination 
to  be  lac.  Each  of  these  masses  contained  an  insect.  This  insect 
proves  to  belong  to  the  same  genus  as  the  two  lac  insects  already  de¬ 
scribed,  but  is  specifically  distinct  from  either. 

As  the  specimen  which  I  have  is  a  very  small  twig,  which  bore  only 
about  fifteen  insects,  it  may  not  represent  well  the  usual  appearance  of 
this  lac.  On  this  twig  the  lumps  of  lac  excreted  by  the  individual  insects 
occur  singly  or  are  but  slightly  massed.  Each  lump  is  six-lobed  at  its 
base  ;  this  is  more  marked  in  the  case  of  the  immature  specimens  than 
with  the  adults  (Plate  XIX,  fig.  1).  This  stellate  form  of  the  lump  of  lac 
is  due  to  a  similar  form  of  the  body  of  the  insect  which  excretes  it.  Figure 
la  represents  an  immature  female  seen  from  above,  which  is  approxi¬ 
mately  from  the  caudal  end.  The  natural  attitude  of  the  insect  is,  like 
that  of  the  other  lac  insects,  with  its  cephalic  end  next  to  the  plant  and 
the  caudal  end  farthest  from  it.  Tlie  specimen  from  which  the  figure 
was  drawn  had  been  boiled  in  caustic  potash,  and  thus  rendered  trans¬ 
parent.  The  mouth  parts  and  antennm  are  represented  as  showing 
through  the  body;  the  other  organs  figured  are  on  the  caudo-dorsal 
surface  of  the  body.  The  anal  tubercle  and  the  spine  are  well  devel¬ 
oped.  The  perforated  plates,  the  openings  of  the  lac  glands,  are  also 
well  developed,  but  are  s(3ssile.  This  is  the  most  obvious  difference 
between  this  stage  and  the  adult.  Closely  associated  with  each  perfo- 
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rated  plate  is  a  large  spiracle;  these  being  on  the  sides  of  the  body  are 
shown  only  in  profile. 

The  form  of  the  body  of  an  adult  female  is  represented  at  figure  Id. 
In  this  stage  tlie  lac  tubes  are  well  developed,  as  shown  in  the  figure. 
The  extremity  of  a  single  lac'  tube,  with  its  perforated  plate,  is  repre¬ 
sented  at  figure  le.  Four  spiracles  are  present,  one  on  each  side  of  the 
body  laterad  of  the  anal  tubercle,  and  a  pair  near  the  mouth  parts  (Fig. 
l^^).  One  of  the  caudal  sioiracles  is  represented  at  figure  Ig.  As  in  the 
other  species  of  this  genus,  the  opening  of  the  spiracle  is  surrounded  in 
each  case  with  a  number  of  spinnerets.  The  anal  ring  (Fig.  Ih)  con¬ 
sists  of  four  plates,  tv/o  of  which  bear  three  spines  each,  and  two  two 
spines  each.  Surrounding  the  anal  ring  is  a  pair  of  chitinous  pieces 
forming  a  ring.  This  second  ring  I  have  observed  in  many  genera  of 
this  family,  and  I  believe  the  number  and  shape  of  the  plates  of  which 
it  is  composed  will  be  found  to  afford  generic  characters.  These  two 
rings  are  partially  surrounded  by  a  fringe  of  plates  and  teeth  (Fig.  1/). 

A  NEW  WAX  INSECT 

In  the  old  collection  of  the  Department  of  Agriculture  I  found  several 
twigs  of  oak  bearing  large  masses  of  bright  yellow,  and  nearly  spheri¬ 
cal,  sac-like  bodies  which  appear  to  be  largely  composed  of  wax.  Each 
of  the  sac-like  bodies  contained  the  shriveled  remains  of  an  insect 
which  evidently  excreted  it,  and  which  proves  to  belong  to  an  unde- 
seribed  genus  of  the  Coccinae.  The  twigs  of  oak  belong  to  two  species, 
native  of  Arizona,  Quercus  ohlongifolia  and  Quercus  undulata,  variety 
Wrightii.  I  have  also  specimens  of  the  same  insect  from  the  Museum 
of  Comparative  Zoology  infesting  what  is  probably  Quercus  agrifolia, 
and  which  were  collected  in  California  by  Osten-Sacken. 

Judging  from  the  specimens  before  me,  this  insect  occurs  in  suffi¬ 
ciently  great  numbers  to  be  of  economic  importance  if  the  excretion 
can  be  utilized  as  is  the  excretion  of  an  allied  insect  which  produces  the 
true  white  wax  of  commerce.  The  matter  is  now  being  investigated  by 
the  chemist  of  the  Cornell  University  Experiment  Station,  and  will 
probably  be  discussed  in  the  next  report  of  that  institution. 

I  submit  the  following  characterization  of  the  genus  to  which  this 
insect  belongs: 

Genus  CEROCOCCUS,  new  genus 

Adult  female  apodous;  body  covered  with  a  layer  of  waxy  excretion, 
which  forms  a  continuous  sheet,  not  composed  of  a  number  of  plates 
more  or  less  closely  united,  as  in  Ceroplastes.  The  excretion  forms  a 
complete  sac  about  the  body  of  the  insect.  At  the  caudal  end  of  this 
sac  there  is  an  opening;  and  on  the  dorsal  part  near  the  center  the 
larval  skin  is  imbedded  but  plainly  visible.  The  adult  female  is  pro¬ 
vided  with  spinnerets  of  two  kinds,  which  may  be  designated  as  double 
pores  and  simple  pores,  respectively.  Anal  segment  with  the  two 
caudal  lobes  characteristic  of  the  Coccinae;  anal  ring  with  eight  spines; 
anal  plate  of  a  single  piece,  and  situated  dorso-caudad  of  anal  ring. 
Mentuni  of  two  segments. 

Cerococcus  quercus,  new  species  (Plate  XX,  figs.  2-2e) 

Sac  of  female. —  The  sac  in  which  the  body  is  inclosed  is  bright  yellow 
in  color,  elliptical  in  outline,  very  convex  above.  The  lateral  margin 
bears  a  row  of  tubercles  which  evidently  correspond  to  tlie  segments  of 
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the  body.  Length  6  mm.  (.24  incli),  width  5  mm.  (.2  inch).  Usually  these 
sacs  are  more  or  less  massed  around  the  twig  (Plate  XX,  fig.  2). 

The  fonn  of  the  sac  of  the  immature  female  is  represented  by  figure  26. 
The  larval  skin  occujjies  the  center  of  the  dorsal  surface,  and  the  ex¬ 
cretion  forms  a  thick  ring  around  this  skin. 

Female. —  The  body  of  the  female  is  elliptical  in  outline,  with  neither 
legs  nor  antennas.  The  caudal  end  of  the  body  is  terminated  by  two 
prominent  lobes  (Fig.  2e),  each  of  which  bears  a  long  terminal  bristle 
and  several  shorter  ones.  The  anal  ring  is  situated  in  a  deep  depres¬ 
sion,  from  which  the  spines  of  the  ring  hardly  project.  This  is  repre¬ 
sented  in  optical  section  in  figure  2e.  Dorso-caudad  of  the  anal  ring, 
near  the  opening  of  the  depression  in  which  this  ring  is  situated,  is  the 
anal  plate.  The  edge  of  it  is  represented  as  a  line  extending  from  the 
base  of  one  lobe  to  the  other  in  figure  2e.  Scattered  over  the  surface  of 
the  body  are  a  large  number  of  paired  pores.  These  are  represented  in 
figures  2e  and  2c.  A  few  single  pores  occur  also.  Near  the  caudal  end 
of  the  body  there  are  several  round  bodies,  which  I  have  termed  the 
madreporiform  bodies  (Fig.  2c). 

Sac  of  male. —  The  sac  of  the  male  is  oval,  with  an  opening  at  one  end 
from  which  the  male  emerged  (Fig.  2d).  The  male  was  not  observed. 

NOTE  ON  THE  STRUCTURE  OF  MEALY  BUGS 

In  Dactylopius,  and  presumably  in  other  genera  of  the  Coccinae,  the 
opening  of  the  oviduct  is  distinct  from  that  of  the  posterior  end  of  the 
alimentary  canal,  being  on  the  ventral  side  between  the  sixth  and  seventh 
abdominal  segments.  I  have  watched  a  female  during  the  act  of  oviposit¬ 
ing,  so  there  is  no  doubt  respecting  this  matter.  Consequently  the  ex¬ 
pression  ano-genital  ring,  which  has  been  applied  by  authors  to  the  ring 
of  hairs  and  spinnerets  at  the  caudal  end  of  the  body,  is  not  correct. 
The  term  anal  ring  is  the  appropriate  one. 

We  have  also  observed  in  Dactylopius  a  pair  of  openings  on  the  dorsal 
side  of  the  sixth  abdominal  segment,  which  are  evidently  homologous 
with  the  honey  tubes  of  the  Aphididae.  A  female  mealy  bug  was  gently 
rubbed  near  the  caudal  end  of  the  body,  when  suddenly  there  appeared 
two  drops  of  a  clear  fiuid,  resembling  in  appearance  the  honey-dew  of 
plant  lice.  This  experiment  was  repeated  many  times  and  with  many 
specimens.  Mr.  Pergande  assures  me  that  he  has  observed  a  similar 
excretion  from  a  pair  of  openings  on  the  cephalic  margin  of  the  first 
thoracic  segment  also. 
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REPORT  OF  THE  DEPARTMENT  OF  ENTOMOLOGY 

Professor  J.  Henry  Comstock 

(From  the  Second  Report  of  the  Cornell  University  Experiment 

Station,  1883) 

The  work  of  the  Entomological  Department  of  this  Station, 

during  the  past  year,  has  been  a  continuation  of  certain  investiga¬ 
tions  begun  by  the  writer  while  Entomologist  to  the  United  States 
Department  of  Agriculture.  Pecuniary  aid  in  carrying  on  these 
investigations  was  received  from  that  Department ;  and  a  report 
embodying  the  results  was  submitted  to  the  Commissioner  of 
Agriculture.  Owing  to  the  limits  of  the  space  which  could  be 

given  to  Entomology  in  the  Annual  Report  of  the  U.  S.  Depart¬ 
ment  of  Agriculture,  only  a  part  of  the  writer’s  report  was  pub¬ 

lished  in  that  place ;  the  remainder  of  it  is  now  offered  to  the 
public.* 

*  The  following  is  a  list  of  the  topics  discussed  by  the  writer  in  that  part  of  his 
report  which  is  published  in  the  Annual  Report  of  the  U.  S.  Department  of 
Agriculture  for  1881 : 

The  Apple  Maggot  {Trypeta  pomonella  Walsh).  A  white  cylindrical 
maggot  which  eats  into  the  pulp  of  apples  causing  them  to  decay,  and  which 
when  fully  grown  goes  into  the  ground  to  transform.  The  adult  is  a  black  and 
white  fly  with  banded  wings. 

The  Vine-loving  Pomace  Fly  {Drosophila  ampelopJiila  Loew).  A  small 
white  maggot,  found  ‘abundantly  in  decaying  apples,  and  producing  a  small, 
clear-winged,  red-eyed  fly.  This  insect  is  found  about  cider  mills  and  wine 
cellars,  where  it  becomes  a  nuisance.  It  is  said  also  to  infest  grapes  while 
hanging  on  the  vines. 

The  Pretty  Pomace  Fly  {DrosopliUa  amocna  Loew).  A  small  white 
maggot,  resembling  the  larva  of  the  Vine-loving  Pomace  Fly,  and,  like  that 
species,  found  in  decaying  apples  ;  but  unlike  that  species  going  into  the  ground 
to  transform,  and  developing  into  a  red-eyed  fly  with  black  spots  on  its  wings. 

The  Ocellate  Leaf  Gall  op  Red  Maple  {Sciara  ocellaris  O.  S.). 
Circular  ocellate  spots,  on  the  leaves  of  the  red  maple  {Acer  rubrum)  about 
three-eighths  inch  in  diameter,  with  disk  yellow,  and  margin  and  central  dot, 
during  one  stage  of  their  growth  cherry  red. 
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In  submitting  this  report  I  wish  to  acknowledge  the  assistance 
in  the  preparation  of  material  for  it,  of  Mr.  Henry  Ward  Turner 
and  Mrs.  Anna  B.  Comstock.  The  illustrations  have  all  been 
drawn  from  nature  by  Mrs.  Comstock. 

A  part  of  the  work  required  in  my  laboratory  of  each  student 
in  the  Course  in  Agriculture  is  the  making  of  original  investiga¬ 
tions  respecting  the  life  history  of  one  or  more  insects  injurious  to 
agriculture.  I  submit,  as  a  supplement  to  my  report,  the  results 
of  one  of  these  investigations,  a  study  of  the  Tineidae  infesting 
apple  trees  at  Ithaca,  by  Mr.  A.  E.  Brunn,  of  the  class  of  1882. 


SECOND  REPORT  ON  SCALE  INSECTS 

Including  a  monograph  of  the  subfamily  Diaspinae  of  the  family  Cocci- 
dae,  and  a  list,  with  notes,  of  the  other  species  of  scale  insects  found 
in  North  America 


INTRODUCTION 

Owing  to  the  large  number  of  species  of  scale  insects  which 
have  been  described,  and  to  the  fact  that  the  greater  jDart  of  the 
descriptions  have  been  x^ublished  in  journals  of  limited  circula¬ 
tion,  it  is  now  impossible,  for  one  who  does  not  make  a  special 
study  of  this  family  of  insects,  to  determine  with  certainty  the 
various  species  belonging  to  it.  I  have,  therefore,  thought  best  in 


Ladybirds  (Coccinellidae) .  Descriptions  of  the  different  stages  of  several 
species  of  ladybirds  found  preying  upon  insects  injurious  to  vegetation. 

Methods  of  Destroying  Scale  Insects.  Results  of  experiments  made 
in  California,  chiefly  with  lye. 

Lac  Insects.  Descriptions  of  all  the  known  species  of  lac  insects,  three  in 
number.  Of  these,  two  are  American  and  arc  here  descril)ed  for  the  first  time. 
I^ac  insects  are  the  insects  which  produce  lac,  the  substance  from  which  shellac 
and  the  lac  dyes  are  made. 

A  New  Wax  Insect  {Ccrococcus  qucrcus,  new  species).  A  coccid  found  in 
Arizona  and  California  which  excretes  a  large  amount  of  wax. 

Note  on  the  Structcre  of  Mealy  Bugs.  On  the  position  of  the  open¬ 
ing  of  the  oviduct;  and  on  the  presence  of  organs  homologous  with  the  honey 
tubes  of  the  Aphididae. 
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presenting  descriptions  of  certain  new  species  of  the  subfamily 
Diaspinae  to  give  the  characters  by  which  the  other  known  Ameri¬ 
can  species  may  be  recognized,  and  thus  to  place  in  the  hands  of 
the  American  reader  a  work  which  shall  represent  the  present 
state  of  our  knowledge  of  this  very  important  group  of  insects. 

In  order  that  the  species  can  be  determined  with  the  least  possi¬ 
ble  difficulty,  I  have  carefully  prepared  analytical  tables,  and  have 

given  figures  which  represent  the  distinctive  characters  of  each 
species.* 

As  scale  insects  are  permanently  attached  to  the  plants  which 
they  infest,  they  are  much  more  liable  to  be  transported  from  one 
country  to  another  than  are  any  other  insects.  For  this  reason, 
a  work  which  represents  merely  the  species  of  a  single  fauna  is 
very  imperfect.  The  extensive  importation  of  plants  and  of  cut¬ 
tings  renders  our  plants  liable  to  become  infested  with  scale  in¬ 
sects  from  all  parts  of  the  world.  I  have  therefore  given  the 
names,  and  as  far  as  possible  the  distinctive  characters,  of  the 
species  of  the  Diaspinae  which  have  been  described  in  other  coun¬ 
tries.  It  has  been  impracticable,  however,  to  introduce  such 
species  into  the  analytical  tables  without  specimens  for  examina¬ 
tion. 


CHARACTERS  OF  THE  DIASPINAE 

Owing  to  the  great  diversity  of  form  and  structure  among 
the  species  belonging  to  the  family  Coccidae,  or  scale  insects,  this 
family  has  been  divided  into  several  sections,  or  subfamilies.  This 
paper  is  devoted  to  one  of  these  subfamilies,  the  Diaspinae. 


^  It  has  not  seemed  worth  while  to  reproduce  the  figures  and  descriptions 
given  in  my  first  report  on  scale  insects  (Annual  Report  Department  of  Agricul- 
ture,  1880),  as  that  paper  will  be  accessible  to  all  who  care  to  use  this  mono¬ 
graph,  and  may  therefore  be  considered  a  part  of  it. 

I  regret  that,  owing  to  my  absence  from  Washington  during  the  printing  of 
^at  report,  there  are  in  the  body  of  it  many  important  typographical  errors. 
These  are  principally  in  the  references  to  plates.  The  explanation  of  plates  on 
pages  372,  373,  is  correct ;  and  in  this  report  wherever  a  reference  is  made  to 

a  species  figured  in  that  one,  the  reference  to  the  plates  of  that  report  is  cor¬ 
rected  if  necessary. 
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This  su})t'aniily  includes  the  greater  number  of  the  very  impor¬ 
tant  pests  belonging  to  the  family  of  scale  insects.  Familiar  ex¬ 
amples  are  the  oyster-shell  bark  louse  of  the  apple,  the  two  red 
scales  of  the  orange,  and  the  white  scale  of  the  oleander.  (For 
the  characters  of  the  other  subfamilies,  as  well  as  for  those  of  the 
family  Coccidae,  see  my  first  report  on  scale  insects,  pages  277-279.) 

The  Diaspinae  includes  those  species  of  scale  insects  which 
form  a  scale  composed  in  part  of  molted  skins  and  partly  of 
an  excretion  of  the  insect.  This  apparently  trivial  character  is 
correlated  with  important  structural  characters  which  mark  a 
well-defined  group.*  The  most  important  of  the  structural  char¬ 
acters  is  the  peculiar  form  of  the  last  segment  of  the  body.  This 
segment  is  highly  specialized  for  the  excretion  and  manipulation 
of  wax.  It  is  furnished  with  many  openings  and  appendages, 
both  of  which  vary  greatly  in  number  and  form.  None  of  the 
species,  however,  present  the  peculiar  anal  plates  characteristic  of 
the  Lecaninae;  nor  is  the  caudal  extremity  divided  into  two  lobes 
of  the  form  characteristic  of  the  Coccinae.  In  the  Diaspinae  the 
caudal  end  of  the  body  is  usually  terminated  by  a  pair  of  lobes; 
but  these  lobes  are  of  an  entirely  different  structure  from  the  lobes 
of  the  Coccinae.  (Compare  the  figures  on  Plate  I  of  this  report 
with  figure  2e  of  Plate  XX,  Agr.  Report  for  1881.) 

The  peculiar  characters  of  the  last  segment  of  the  body  in  the 
Diaspinae  are  not  presented  by  the  larvae  till  after  the  first  molt, 
nor  by  the  male  after  the  change  to  pupa. 


EXPLANATION  OF  TERMS 

The  members  of  the  subfamily  Diaspinae  differ  so  greatly  from 
the  ordinary  forms  of  insects  that  in  classifying  and  describing 
them  it  becomes  necessary  to  use  characters  peculiar  to  them. 
These  characters  are  discussed  in  the  Report  of  the  U.  S.  Depart¬ 
ment  of  Agriculture  for  1880,  pages  281-283,  and  are  figured  on 

*  In  the  genus  Cerococcns  which  belongs  to  the  Coccinae.  the  larval  skin  forms 
a  part  of  the  covering  of  the  insect.  A  glance,  however,  at  the  last  segment 
of  the  body  of  one  of  these  insects  is  sufficient  to  show  that  the  genus  does  not 
belong  to  the  Diaspinae. 
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Plates  I  and  II  of  this  report.  The  following  are  the  terms  em¬ 
ployed  in  referring  to  these  characters: 

I.  Scales 

Scale.— The  term  scale  is  applied  to  the  thin  pellicle  which  cov¬ 
ers  the  dorsal  surface  of  the  bodies  of  all  the  Diaspinae.  It  is 
composed  in  part  of  molted  skins  and  partly  of  an  excretion  of 

the  insect.  (For  figures  of  different  forms  of  scales  see  Plate  II.) 

Ventral  scale.—  In  certain  species  there  '  is  a  pellicle  between 
the  body  of  the  insect  and  the  bark  of  the  plant  to  which 

the  insect  is  attached.  This  I  have  termed  the  ventral  scale.  It 
varies  in  thickness  from  an  almost  imperceptible  film  to  a  scale  as 

thick  as  the  scale  proper,  or  dorsal  scale.  In  certain  species  of 

Aspidiotus  I  have  found  that  it  is  composed  in  part  of  the  ventral 
half  of  the  molted  skins;  the  larval  skin  splits  along  the  lateral 
margin  of  the  body,  and  one-half  of  it  goes  to  strengthen  the 
dorsal  scale  and  one-half  the  ventral  scale,  as  with  the  dorsal 
scale  to  these  molted  skins  is  added  an  excretion  of  the  insect.*' 
Exuviae.— Thiii  term  is  applied  to  the  molted  larval  skins  which 
form  a  part  of  the  scale.  The  size  and  position  of  the  exuviae  are 
important  genenc  characters  (see  Plate  II).  The  number  of  skins 
in  a  scale  is  a  sexual  character.  In  the  scale  of  the  female  (Plate 
II,  figs.  1,  2,  3,  etc.),  there  are  two  molted  skins;  in  that  of  the 
male  (Plate  II,  fig§.  2a,  3a,  etc.),  there  is  but  one. 

II.  Last  segment  of  female 

Vaginal  opening.— the  center  of  the  ventral  surface  of  this 
segment  there  is  a  large  transverse  opening;  this  is  tlie  vaginal  open¬ 
ing.  (See  Plate  I,  a,  a.) 

Anus.  The  anus  is  on  the  dorsal  surface  of  the  body ;  but  it  is 
usually  visible  from  the  ventral  surface,  appearing  as  a  transparent 
circular  spot.  (Plate  I,  h,  h.)  Its  position  varies  in  different 

*  The  only  notice  that  has  been  made  of  the  ventral  scale  l)v  previous  writ- 

Xch  Targionia,  by  Signoret,  for  a  species  in 

which  this  scale  is  greatly  developed.  This  character  is,  however,  evidently 
not  of  generic  importance.  I  have  before  me  a  series  of  species  of  Aspidiotus 

tIbWn  ^  ^  species  in  which  the  ventral  scale  is  impercep¬ 

tible  to  one  in  which  it  is  as  thick  as  in  the  Tar<jionia  niyra  of  Signoret. 
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species  from  near  the  caudal  end  of  the  body  (Plate  1,  fig.  lb) 
to  a  point  opposite  the  penultimate  ventral  segment  (Plate  I, 
fig.  2b). 

Spinnerets. —  There  are  many  openings  and  tubular  appendages  of 
this  segment  which  serve  for  the  emission  of  the  excretion  of  which 
the  scale  is  composed;  these  may  be  termed  spinnerets.  In  most 
species  there  is  a  greater  or  less  number  of  peculiar  spinnerets  ar¬ 
ranged  in  groups  around  the  vaginal  orifice  (Plate  I,  c,  d,  e). 
These  spinnerets  differ  remarkably  from  others  in  being  compound, 
each  one  being  a  circular  plate  perforated  by  several  small  open¬ 
ings.  It  is  to  these  compound  spinnerets  that  reference  is  made 

in  the  descriptions  by  the  expression  groups  of  spinnerets.  In  most 
species  the  number  of  the  groups  of  these  spinnerets  is  either  four 
or  five.  When  they  are  five,  one  is  situated  cephalad  of  the 

vaginal  opening,  and  two  each  side  of  it.  These  are  designated 

as  the  mesal  group,  the  cephalo-laterals,  and  the  caudo-laterals  re¬ 
spectively.* 

Lobes. —  These  are  the  most  conspicuous  of  the  appendages  of 
this  segment.  They  are  represented  at  f^,  /-,  and  p  on  Plate  I. 
The  number  of  these  lobes  varies  from  one  pair  to  six  pairs.  These 
pairs  of  lobes  are  designated  as  the  first,  second,  third,  etc.,  be¬ 
ginning  with  the  mesal  lobes. 

Thickened  lateral  margin. —  In  some  species  a  part  of  the  lateral 
margin  of  this  segment  is  thickened,  appearing  to  be  of  the  same 
structure  as  the  lobes  (Plate  I,  fig.  3^). 

Thickenings  of  body  loall. —  In  certain  species  thickenings  of  the 
body  wall  occur  near  the  bases  of  the  lobes  but  more  or  less  dis¬ 
tinct  from  them.  The  number,  size,  and  position  of  these  thick¬ 
enings  afford  good  specific  characters.  (See  Plate  I,  fig.  3b.) 

Incisions. —  In  certain  species  the  caudal  margin  of  the  segment 
is  incised  two  or  three  times  on  each  side  of  the  meson.  These 
incisions  and  the  edges  of  them,  which  are  usually  thickened,  af¬ 
ford  characters  of  importance.  (See  Plate  I,  fig.  1/,  incisions; 
fig.  Ij,  thickened  margins  of  incisions.) 

*  In  the  Report  for  1880  these  groups  were  designated  as  the  anterior,  ante¬ 
rior  laterals,  and  posterior  laterals,  respectively. 
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Spines.  There  are  several  spines  situated  near  the  posterior  mar¬ 
gin  of  the  segment.  There  are  usually  two  of  these  associated 
with  each  lobe,  one  on  the  dorsal  surface  and  one  on  the  ven¬ 
tral.  Others  are  situated  at  various  intervals  between  the  lobes 
and  the  penultimate  segment.  In  many  instances  these  spines 
appear  to  be  tubular;  and  I  have  repeatedly  seen  threads  extend¬ 
ing  from  them;  hence  they  are  doubtless  spinnerets.  They  may 
be  distinguished  from  other  setiform  appendages  by  their  globular 
base.  (See  Plate  I,  k,  k.  The  spines  are  not  represented  in 
figure  2  of  this  plate  to  avoid  complicating  the  figure.) 

PZates.— Under  this  name  I  have  classed  all  the  remaining  ap¬ 
pendages  which  fringe  this  segment.  They  are  usually  long,  flat¬ 
tened,  and  more  or  less  notched  or  toothed.  Sometimes,  however, 
they  are  hair-like  or  spine-like;  but  they  never  have  the  globular 
base  characteristic  of  the  true  spines.  Previous  writers  have 
not  distinguished  between  the  spines  and  plates;  hence  the 

plates  are  sometimes  described  as  spines.  (For  figures  of  plates 
see  Plate  I,  1.) 

^\ax  ducts.~li  often  liappens,  especially  in  the  ease  of  speci¬ 
mens  which  have  been  prepared  with  caustic  potash,  that  the  last 
segment  of  the  body  appears  to  bear  on  its  surface  several  long 
hairs  with  club-shaped  bases.  Very  careful  focusing  will  show  that 
the  club-shaped  parts  of  these  organs  are  openings  in  the  body 
wall,  and  what  appears  to  be  hairs  are  really  organs  within  the 
body.  These  are  represented  in  Plate  I,  fig.  2m.  I  have  not 
definitely  ascertained  the  function  of  these  organs,  but  believe 
them  to  be  wax  ducts.  They  have  been  described  as  external  ap¬ 
pendages  of  the  segment  under  the  name  of  tubular  spinnerets, 
and  are  figured  by  Signoret  in  several  instances  as  such.  A  second 

form  of  wax  ducts  which  are  often  mistaken  for  tubular  spinnerets 
IS  represented  at  w^. 

Elongated  pores.~ln  certain  species  there  are  peculiar  openings 

each  situated  in  a  prolongation  of  the  margin  of  the  body.  These 

are  slit-like  in  form  and  are  described  as  elongated  pores.  (See 

figure  2n  of  the  plate,  where  some  are  represented  with  wax  ducts 
leading  to  them.) 


33 
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HI.  Terms  denoting  position  or  direction  of  parts 

For  indicating  the  position  and  direction  of  parts  the  well-known 
adjectives  dotscil,  ventval,  luterol,  cephalic,  caudal,  proximal,  and  distal 
are  used  in  preference  to  less  definite  terms;  as  arc  also  tlie  corre¬ 
sponding  but  less  familiar  adverbial  forms,  dorsad,  ventrad,  and  so 
forth.  When  the  position  or  direction  of  a  part  is  refeiTed  to  the 
middle  line  of  the  body  (the  meson),  the  adjective  mesal  or  the  adverb 
mesad  is  used.* 


METHODS  OF  STUDY  OF  SCALE  INSECTS 

The  scales  of  the  scale  insects  are  among  the  easiest  of  all  ento¬ 
mological  specimens  to  be  preserved.  As  a  rule  all  that  is  neces¬ 
sary  is  to  dry  the  leaf,  twig,  or  bit  of  bark  upon  which  the  insects 
are.  It  may  then  be  pinned  into  a  cabinet  and  the  scales  pre¬ 
served  indefinitely  without  further  preparation. 

The  adult  females  of  Diaspinae  are  also  easily  preserved  in  the 
same  way  in  sufficiently  good  state  for  specific  identification.  Al¬ 
though  the  body  in  drying  shrivels  greatly,  the  last  segment, 
which  presents  the  important  characters,  will  retain  its  form  indef¬ 
initely.  It  is  better,  however,  to  remove  the  insect  while  it  is  fresh 
from  under  the  scale  and  to  mount  it  in  glycerin  or  Canada  bal¬ 
sam  for  microscopic  study.  In  many  cases  tolerably  good  work 
can  be  done  with  specimens  simply  mounted  without  previous 
preparation.  But  very  much  better  results  can  be  obtained  by 
first  boiling  the  insect  in  a  solution  of  caustic  potash,  and  then 
mounting  in  glycerin.  In  fact  it  is  often  impossible  to  obser\  e  the 
groups  of  spinnerets  until  after  the  insect  has  been  prepaied  in  this 
manner.  The  necessity  of  this  treatment  is  probably  due  to  the 
large  amount  of  excretion  with  which  the  openings  and  append¬ 
ages  of  this  segment  are  covered.  It  is  very  difficult  to  preserve  the 
males  in  good  condition.  I  have  had  the  best  results  with  glyc¬ 
erin. 

*  For  a  full  discussion  of  the  Anatomical  Nomenclature  as  applied  to  Ento¬ 
mology,  see  the  writer’s  Guide  to  Practical  Work  in  Elementary  Entomology. 
Published  at  Cornell  University,  Ithaca,  New  York. 
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OTHER  TOPICS 

For  a  discussion  of  the  following-named  topics  see  Report  of 
the  U.  S.  Department  of  Agriculture  for  1880: 

Metamorphoses  of  the  Diaspinae,  pp.  279-283. 

Methods  of  preventing  the  spread  of  scale  insects,  pp.  284-285. 
Methods  of  destroying  scale  insects,  pp.  285-290. 

Useful  products  of  the  Coccidae,  p.  291. 


CLASSIFICATION  OF  THE  SUBFAMILY  DIASPINAE 
The  genera  of  the  true  scale  insects,  or  Diaspinae,  which  are 
represented  in  North  America,  may  be  determined  by  the  follow¬ 
ing  table: 

A.  Scale  of  female  circular,  with  the  exuviae  either  central  or  more 
or  less  nearly  marginal. 

B.  Scale  of  male  but  little  elongated,  with  the  exuviae  more  or 
less  central;  scale  usually  resembling  that  of  the  female  in 
color  and  texture  (Plate  II,  figs,  la  and  2a).  Aspidiotus. 

BB.  Scale  of  male  elongated,  with  the  exuviae  at  one  extremity. 

C.  Scale  of  male  white  and  carinated  (Plate  II,  fig.  3a). 

Diaspis. 

CC.  Scale  of  male  not  white  and  with  no  central  carina 
(Plate  II,  fig.  6a).  Parlatoria. 

AA.  Scale  of  female  elongated,  with  the  exuviae  at  one  extremity. 

D.  Exuviae  small. 

E.  Scale  of  male  white  and  carinated*  (Plate  II,  fig.  4a) ; 
last  segment  of  female  with  five  groups  of  spinnerets. 

Chionaspis. 

EE.  Scale  of  male  white,  but  not  carinated;  female  with 
eight  groups  of  spinnerets  (Fig.  15).  Poliaspis. 

EEE.  Scale  of  male  similar  in  form  to  that  of  the  female 
(Plate  II,  fig.  5a).  Mytilaspis. 

DD.  Exuviae  large. 

F.  Two  molted  skins  visible  on  the  scale  of  the  female 
(Plate  II,  figs.  {  and  8).  Parlatoria. 

FF.  Second  skin  covered  by  a  secretion  (Plate  I,  fig.  9). 

_ Uhleria. 

=»  In  Chionaspis  ortholobis  Comstock  the  scale  of  the  male  is  not  carinated 
This  species  infests  willow  in  California. 
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Genus  ASPIDIOTUS  Bouche 

Boncli6,  Naturgescbiclite  der  Garten  Ins.  18oo,  p.  52 

This  genus  includes  species  of  Diaspinae  in  which  the  scale  of 
the  female  is  circular  or  nearly  so,  with  the  exuviae  at  or  near  the 
center;  and  the  scale  of  the  male  somewhat  elongated,  with  the 
larval  skin  at  one  side  of  the  center,  or  near  one  extremity. 

The  last  segment  of  the  female  usually  presents  four  groups  of 
spinnerets;  in  some  species  there  are  five  groups;  in  a  few  there 
are  none ;  and  in  one,  now  placed  in  this  genus  provisional!}", 
there  are  six  groups. 

Two  types  of  the  scale  of  the  female  exist.  In  one,  the  exuviae 
are  covered  by  excretion,  and  their  position  is  indicated  by  a  nip¬ 
ple-like  prominence  which  is  often  marked  with  a  central  white 

dot  and  a  concentric  ring  of  the  same  color  (Plate  II,  fig.  1).  I 
have  observed  this  character  in  no  other  genus.  In  the  second 
type  the  exuviae  are  naked  (Plate  II,  fig.  2).  The  species  in  which 
the  scale  of  the  female  is  of  this  kind  can  be  distinguished  from 
Diaspis  only  by  the  scale  of  the  male,  which  is  carinated  in  that 
genus. 

The  species  of  Aspidiotus  which  have  been  observed  in  this 
country  may  be  distinguished  by  the  following  table: 

ASPIDIOTUS 

A.  Last  segment  of  female  with  six  groups  of  spinnerets.  sabalis. 
AA.  Last  segment  of  female  with  less  than  six  groups  of  spin¬ 

nerets. 

B.  Last  segment  of  female  with  three  pairs  of  well-developed 

lobes;  and  with  elongated  thickenings  of  the  body  wall 

terminating  at  or  near  the  bases  of  the  lobes.  (See  Plate 
I,  fig.  3/l) 

C.  Last  segment  of  female  with  five  groups  of  spinnerets. 

obscurus. 

CC.  Last  segment  of  female  with  four  groups  of  spinnerets. 

D.  Female  with  three  large  compound  plates  laterad  of 
third  lobe.  ficus. 
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DD.  Female  with  two  small  plates  laterad  of  third  lobe. 

perseae. 

CCC.  Last  segment  of  female  with  no  groups  of  spinnerets. 

E.  Female  with  large  projection  on  the  cephalic  end  of 

personatus. 

EE.  Female  with  cephalic  end  normal. 

F.  Female  with  large  plates.  aurantii. 

FF.  Female  with  small  plates. 

G.  Anus  not  cephalad  of  club-shaped  thickenings  be¬ 
tween  second  and  third  lobes.  tenebricosus. 

GG.  Anus  cephalad  of  club-shaped  thickenings. 

H.  Eight  club-shaped  thickenings  laterad  of  each 
mesal  lobe. 

mimosae. 

HH.  Only  two  club-shaped  thickenings  laterad  of 
each  mesal  lobe.  similacis. 

BB.  Second  and  third  pairs  of  lobes  wanting,  or  much  smaller 
than  the  mesal  pair;  caudal  margin  of  segment  with  two 
pairs  of  incisions,  with  thickened  edges.  (See  Plate  I,  fig.  lb) 

I.  Groups  of  spinnerets  w^anting. 

J.  Scale  of  female  very  convex.  rapax 

JJ.  Scale  of  female  flat.  perniciosus 

II.  Groups  of  spinnerets  present. 

K.  Scale  of  female  very  convex,  only  four  groups  of 
spinnerets. 

L.  Only  two  pairs  of  incisions,  plates  prominent. 

cydoniae. 

LL.  A  slight  incision  laterad  of  each  second  inci¬ 
sion,  plates  less  prominent.  convexus 

KK.  Scale  of  female  flat,  species  with  sometimes  a 
fifth  group  of  spinnerets. 

M.  With  two  or  three  pairs  of  lobes. 

juglans-regiae. 

MM.  Second  and  third  pairs  of  lobes  obsolete 
or  wanting. 

N.  Mesal  lobes  parallel,  and  each  conspicu¬ 
ously  narrowed  on  each  side.  uvae. 

NN.  Mesal  lobes  converging  distad,  each  nar¬ 
rowed  but  little,  if  any,  on  mesal  margin. 

ancylus. 
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BBB.  With  neither  elongated  thickenings  of  the  body  wall,  nor 
incisions  with  thickened  edges. 

0.  Groups  of  spinnerets  wanting.  abietis. 

00.  Only  two  groups  of  spinnerets.  pini. 

000.  With  four  groups  of  spinnerets. 

P.  Second  and  third  lobes  deeply  incised,  plates  simple. 

parlatorioides. 

PP.  Second  and  third  lobes  simple,  plates  notched  and 
toothed. 

Q.  Scale  of  female  with  larval  skin  naked. 

QQ.  Scale  of  female  with  exuviae  covered. 

R.  Plates  exceeding  spines  in  length. 

RR.  Dorsal  spines  of  the  second  and 
much  longer  than  the  plates. 


neni. 

cyanophyli. 
third  lobes 

spinosus. 


THE  HEMLOCK  SCALE 

1.  Aspidiotus  abietis  n.  sp.  (Fig.  1). 

At  Ithaca,  N.  Y.,  there  is  a  species  of  Aspidiotus  quite  common 
on  the  lower  surface  of  the  leaves  of  hemlock  {Ahies  C(incidensis)f 
for  which,  it  being  undescribed,  I  propose  the  name  abietis. 

Scale  of  female. —  The  scale  of  the  female  very  closely  resembles 
that  of  Aspidiotus  pini  except  that  it  is  usually  more  nearly  circu¬ 
lar;  this  is  probably  due  to  the  difference  in  the  shape  of  the 
leaves  which  the  two  species  infest.  The  color  of  the  scale  is  dark 
gray,  often  approaching  black,  with  the  margin  lighter,  and  some¬ 
times  with  a  bluish,  brownish,  or  purplish  tinge.  As  with  A.  pint, 
in  many  specimens  of  the  fully  formed  scale  the  part  covering 
the  exuviae  is  more  or  less  distinct,  appearing  like  a  small  scale 
with  a  light  margin  superimposed  upon  a  larger  scale.  Length  of 
scale,  1.3  to  2  mm.  (.05  to  .08  inch);  width  about  nine-tenths  of 
the  length. 

Female. —  The  last  segment  of  the  female  presents  the  following 
characters : 
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FIG.  1  (Fig.  93,  Cornell  series) 

The  groups  of  spinnerets  are  wanting. 

The  mesal  and  second  lobes  are  well  developed;  their  distal  ex¬ 
tremities  are  rounded;  the  third  lobe  of  each  side  is  small  and 
acutely  pointed. 

The  plates  are  rather  short  and  irregularly  fringed;  there  are 
two  between  the  mesal  lobes;  two  between  each  mesal  and  second 
lobe;  three  between  each  second  and  third  lobe;  and  usually 
three  laterad  of  each  third  lobe. 

The  spines  of  the  dorsal  surface  are  as  follows:  one  laterad  of 
each  mesal  lobe;  one  upon  each  second  and  third  lobe;  and  one 
lateiad  of  the  most  lateral  plate.  Each  ventral  spine  with  the  ex¬ 
ception  of  the  first,  which  is  wanting,  is  situated  laterad  of  the  cor¬ 
responding  dorsal  spine. 

Scale  of  male.  The  scale  of  the  male  is  as  wide  as  that  of  the 

female  and  a  little  longer.  It  resembles  that  of  the  female  in 
color. 

Male.—  The  male  is  of  bright  orange  color  with  tlie  thoracic  band 
very  dark  brown,  nearly  black. 

Described  from  many  specimens  of  each  sex. 


PUTNAM’S  SCALE 

2.  Aspidiotus  ancylus  Putnam. 

Diaspts  ancylus  Putnam.  Trans.  Iowa  State  Hort.  Soc.  1877,  p.  321. 
Aspidiotus  ancylus  Putnam.  Proc.  Davenport  Academy,  Vol.  ii,  p.  340. 

This  species  infests  many  plants.  We  have  found  it  upon  ash, 
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beech,  bladder  nut,  liackberry,  linden,  maple,  oak,  osage  orange, 
})eacli,  and  water  locust.  It  was  hrst  described  from  specimens 
found  in  Iowa.  We  liave  also  observed  it  in  New  York  and  in  the 
District  of  Columbia. 

For  description  and  figures  of  this  insect,  see  Agr.  Report  1S81), 
page  ‘292. 

From  this  species  I  have  bred  the  hymenopterous  parasite  Coco- 
phagm  varicornis  Howard,  described  in  Agr.  Report  ISSO,  page  300. 


THE  RED  SCALE  OF  CALIFORNIA 

3.  Aspidiotus  aurantii  Maskell. 

Aspidiotus  aurantii  Maskell.  Trans,  and  Proc.  New  Zealand  Institute, 
vol.  xi.  p.  199. 

Aspidiotus  citri  Comstock.  Canadian  Entomologist,  vol.  xiii,  p.  8. 

This  species  is  the  most  important  insect  infesting  orange  and 

lemon  trees  in  California.  It  has  been  introduced  into  that  State 

from  Australia. 

For  descriptions  and  figures  of  the  different  stages  of  this  insect, 
see  Agr.  Report  1880,  pages  293-295.  Make  following  corrections 
in  that  report:  page  293,  line  29,  for  Plate  XIV  read  Plate  XIII; 
page  294,  line  34,  for  Plate  XIII  read  Plate  III. 


THE  CONVEX  SCALE 

4.  Aspidiotus  convexus  Comstock. 

This  species  infests  willows  and  poplar  in  California.  For  de¬ 
scription  and  figure,  see  Agr.  Report  1880,  page  295. 


THE  CYANOPIIYLLUM  SCALE 

5.  Aspidiotus  cyanophylli  Signoret  (Fig.  2). 

Aspidiotus  cyanophyUi  Signoret.  Essai,  1869,  119. 

Upon  certain  species  of  fig  {Ficus  indica  and  Ficus  laurifoha), 
in  conservatories  at  Washington  and  at  Cambridge,  Mass.,  I  have 
found  a  species  of  Aspidiotus  which  I  believe  to  be  the  same  as 
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that  described  by  feignoret  os  infesting  Cyanophyllum  magnificum  at 
Paris. 

Scale  of  female.  The  scale  of  the  female  is  circular,  and 
brownish  yellow,  with  the  exuviae  central,  and  bright,  yellow.  The 
exuviae  are,  however,  normally  covered  with  a  nipple-like  mass  of 
white  excretion. 

Female. —  The  body  of  the  female  is  lemon-yellow,  vdth  the  last 
segment  brownish. 


There  are  four  groups  of  spinnerets)  the  cephalo-laterals  consist 
each  of  four  or  five;  the  caudorlaterals  ■  of  three  to  five. 

•  The  mesal  Zohes -are  large;  each  is.  suddenly  narrowed  om  .both 
sides  near -the  distal  end;  the  second  lobe  of  each  side  is  long  and 
slender,  appearing  much  like  a  plate;  the  third  lobe  is  similar- in 
shape  but  smaller. 

The  plates  are  very  long  and  usually  deeply  incised;  in  each 

case  they  extend  beyond  the  lobes.  There  are  two  between  the 
mesal  lobes,  with  tlie  distal  ends  incised;  two  similar  ones  between 
each  mesal  and  second  lobe,  of  these  the  mesal  plate  is  the  more 
delicate ;  three  between  each  second  and  third  lobe,  these  are 
deeply  incised  on  their  lateral  margins.  Laterad  of  the  third  lobe 

there  are  usually  five  or  more  plates,  some  of  which  are  simple 

and  some  branched. 

The  spines  are  very  long  and  slender;  they  do  not,  however, 

exceed  the  plates  in  length.  The  spines  of  the  dorsal  surface  are 
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as  follows:  one  on  the  lateral  part  of  the  base  of  each  mesai  lobe: 
one  on  each  second  lobe ;  one  laterad  of  each  third  lobe ;  and 
one  at  about  one-third  the  distance  from  the  third  lobe  to  the  pe¬ 
nultimate  segment.  Each  ventral  spine  excepting  the  first  pair, 
which  are  w’anting,  is  situated  laterad  of  the  corresponding  dorsal 
spine.  Other  small  spines  scattered  over  the  surface  of  the  seg¬ 
ment  and  visible  in  specimens  prepared  with  caustic  potash  are 
represented  in  the  figure. 


THE  QUINCE  SCALE 

6.  Aspidiotus  cydoniae  Comstock. 

This  species  I  found  upon  quince  in  Florida.  It  is  described 
with  figure  in  Agr.  Report  1880,  page  295. 


THE  RED  SCALE  OF  FLORIDA 

7.  Aspidiotus  ficus  (Riley  MSS). 

Chrusomphalus  ficus  Rilej'  MSS.,  Ashmead,  American  Entomologist,  1880, 
p.  267. 

Aspidiotus  ficus  Comstock,  Canadian  Entomologist,  Vol.  XIII.  p.  8. 

The  specific  name  ficus  was  proposed  for  this  species  by  Profes¬ 
sor  Riley  because  he  had  found  the  insect  quite  injurious  to  Ficus 
nitida.  The  species  has,  however,  attracted  much  more  attention 
as  an  enemy  of  the  orange.  As  yet  I  have  only  seen  specimens 
from  Florida  and  Cuba.  In  the  Agr.  Report  for  1880,  pages  296- 
300,  I  have  given  descriptions  of  both  sexes  and  all  stages  of  this 
insect.  In  the  same  report,  Plate  III,  figures  2,  2a-2f^  represent 
the  scales  and  young;  Plate  XXI,  figure  3,  male;  Plate  XII,  figure 
2,  last  segment  of  female;  and  Plate  XIII,  figure  2,  margin  of  last 
segment  of  female. 


THE  ENGLISH  WALNUT  SCALE 

8.  Aspidiotus  juglans-regiae  Comstock. 

This  species  was  described  from  specimens  found  upon  English 
walnut  in  California.  I  afterwards  found  specimens  upon  locust. 
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pear,  and  clierry  in  New  York  and  District  of  Colural)ia.  See  Agr. 
Report  1880,  page  300,  for  description  and  tigure. 


THE  MIMOSA  SCALE 

9.  Aspidiotus  mimosae  11.  sp.  (Fig.  3). 

Upon  a  twig  of  mimosa  from  Tampico,  Mexico,  the  same  twig 
that  bore  the  lac  insects  {Carteria  mexicana),  described  by  me  else¬ 
where,  I  found  an  undescribed  species  of  Aspidiotus. 

Settle  of  female.  The  scale  of  this  species  very  closely  resem¬ 
bles  that  of  -T.  tefieh'}  icosus.  It  is  very  dark  gray,  agreeing  in  color 
with  the  bark  to  which  it  is  attached.  It  is  (]uite  convex  with 
the  exuviae  central.  The  protuberance  indicating  the  position  of 
the  exuviae  is  marked  with  a  white  dot  and  concentric  ring. 

female  (Fig.  3).  The  last  segment  of  the  female  presents  no 
groups  of  spinnerets. 

There  are  three  pairs  of  well-developed  lobes',  the  mesel  lobes 
are  rounded  caudad,  but  usually  with  two  notches  on  the  lateral 
margin,  and  taper  to  a  point  cephalad;  each  second  lobe  bears 
two  and  sometimes  three  notches  on  its  caudo-lateral  margin  j  the 
third  lobe  is  larger  than  the  second  and  bears  three  notches.  A 
short  distance  laterad  of  the  third  lobe  the  margin  of  the  segment 
is  prolonged  into  a  triangular  fourth  lobe. 

The  plates  are  very  inconspicuous,  being  invisible  in  manv 
specimens.  They  are  short  and  simple  5  there  are  two  between 
the  mesal  lobes;  and  two  laterad  of  each  of  the  mesal,  second, 
and  third  lobes. 

There  is  a  spine  on  the  dorsal  surface  of  each  of  the  second, 
third,  and  fourth  lobes,  and  one  on  each  lateral  margin  near  the 
penultimate  segment.  On  the  ventral  surface  there  is  a  spine  a 
short  distance  laterad  of  each  of  the  dorsal  spines. 

There  are  two  club-shaped  thickenings  between  each  first  and  sec¬ 
ond  lobes,  of  which  the  mesal  is  the  longer;  three  between  the 
second  and  third  lobes,  of  these  the  intermediate  one  is  the  long¬ 
est,  and  in  some  specimens  the  mesal  one  is  wanting;  and  three 
between  the  third  and  fourth  lobes. 

Described  from  fifteen  females. 
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THE  OLEANDER  SCALE 

10.  Aspidiotus  nerii  Bouclie  (Fig.  4). 

Asindiotus  nerii  Bouche,  Schadl.  Gard.  Inst.  (1S33),  52. 

Diaspis  houchci  Targioni-Tozzetti  (1807),  Stud.  sul.  Coccin. 

This  species  infests  a  great  variety  of  plants,  and  is  to  be  found 
throughout  •  our  country  from  the  Great  Lakes  to  the  Gulf  of 
Mexico  and  from  the  Atlantic  to  the  Pacific.  I  have  studied  it 
upon  the  following-named  plants :  acacia,  cherry,  currant,  “  China 
tree,”  English  ivy,  grass  and  clover  growing  in  pots  with  orange 
trees  upon  which  I  was  rearing  this  insect,  lemons  from  the  Mediter¬ 
ranean,  lemons  from  California,  maple,  Melia,  oleander,  plum,  and 
yucca.  I  am  indebted  to  Dr.  E.  L.  Mark  and  Mons.  V.  Signoret 
for  European  specimens  of  this  species  for  comparison  with  Amer¬ 
ican  specimens.  The  male,  female,  and  scale  of  each  sex  are 
described  and  figured  in  Agr.  Report  ISSO,  pages  301-303;  and  in 
this  report  figure  4  represents  the  margin  of  last  segment  of  female. 
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THE  OBSCURE  SCALE 

11.  Aspidiotiis  obscurus  Comstock. 

This  is  an  inconspicuous  species  which  occurs  on  the  bark  of 
the  limbs  of  willow  oak  at  Washington,  D.  C.  For  description 
and  figures,  see  Agr.  Report  1880,  page  303. 


THE  parlatoria-like  scale 

12.  Aspidiotus  (?)  parlatorioides  n.  sp.  (Fig.  5). 

Upon  a  leaf  of  bay  tree  {Persea  carolinensis)  received  from  Dr. 
Turner,  of  Ft.  George,  Florida,  I  find  a  scale,  the  generic  position 

of  which  IS  very  uncertain.  I  place  the  species  in  this  genus  only 
provisionally. 

^  Scale  of  female.—-  The  scale  of  the  female  (Plate  II,  fig.  10)  is 
circular  with  the  exuviae  marginal.  The  exuviae  are  very  large, 
extending  from  one  margin  to  the  center  of  the  scale.  This  gives 
the  scale  the  appearance  of  a  circular  Parlatoria,  like  P.  perqandii- 
hence  the  specific  name.  Tlie  color  of  the  scale  is  light  yellow; 
the  exuviae  are  of  a  similar  color  witli  a  brownish  tinge.  Diame¬ 
ter  of  scale,  about  1.4  mm.  (.055  inch). 


FIG.  5  (Fig.  97,  Cornell  series) 
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Female. —  There  are  four  <jroups  of  spinnerets',  the  cephalo-later 
als  consist  of  nine  to  tifteeu,  usually  nine;  the  caudo-laterals  of 
seven  to  ten,  usually  nine. 

The  mesal  lobes  are  wide,  their  sides  are  parallel,  and  each  is 
abiuptly  narrowed  on  each  side  near  the  distal  end.  The  second 
and  third  lobes  are  deeply  incised ;  when  these  lobes  are  well-de¬ 
veloped  each  lobelet  usually  bears  a  slight  notch  on  its  lateral  mar¬ 
gin.  The  third  pair  of  lobes  is  often  obsolete. 

The  plates  are  simple,  and  taper  to  a  point.  There  are  two  be¬ 
tween  the  mesal  lobes;  one  laterad  of  each  of  the  second  and 
third  lobes.  On  the  margin  of  the  segment  between  the  third  lobe 
of  each  side  and  the  penultimate  segment  are  two  pairs  of  short 
projections;  these  may  be  rudimentary  plates. 

The  spines  of  the  dorsal  surface  are  as  follows:  one  at  the  base 
of  the  mesal  side  of  each  of  the  mesal  lobes ;  these  spines  are 
long,  extending  beyond  the  plates ;  one  between  the  lobelets  of 
each  of  the  second  and  third  lobes;  and  one  near  each  pair  of  the 
rudimentary  plates.  The  ventral  spines  are  very  delicate;  there  is 
one  laterad  of  each  of  the  second  and  third  lobes,  and  one  laterad 
of  each  of  the  pairs  of  rudimentary  plates. 

The  male  is  unknown.  The  form  of  the  scale  of  the  male  will 
doubtless  determine  definitely  the  generic  position  of  the  species. 

THE  PERNICIOUS  SCALE 

13.  Aspidiotus  perniciosus  Comstock. 

This  species  I  believe  to  be  the  most  injurious  scale  insect  found 
in  our  country.  As  yet  I  have  found  it*  only  in  California;  and 
in  that  State  it  is  most  abundant  in  the  Santa.  Clara  Valley.  It  in¬ 
fests  nearly  all  of  the  deciduous  fruits  grown  in  California.  It  has 
not  been  observed  on  citrus  trees;  hence  the  orange  growei’S  will 
consider  it  much  less  pernicious  tlian  the  red  scale  {Aspidiotus  aiir- 
antii).  For  description  and  figures,  see  Agr.  Report  1880,  page  304. 


THE  RED  BAY  SCALE 

14.  Aspidiotus  perseae  Comstock. 

This  is  an  insect  which  infests  the  red  bay  {Persea  carolinensis)  in 
Florida.  For  description  and  figures,  see  Agr.  Report  1880,  page  305. 


(65) 


Reports  on  Scale  Insects 


527 


THE  MASKED  SCALE  INSECT 

15,  Aspidiotus  personatus  n.  sp.  (Plate  III,  tigs.  2  and  2a). 

This  is  a  Cuban  species  which  infests  the  leaves  of  various  trees 
and  shrubs  in  the  public  g'ardens  of  Havana.  I  am  indebted  to 
ivir.  B.  W.  Law,  of  that  city,  for  the  specimens  from  which  this  de¬ 
scription  is  drawn. 

Scale  of  female,  I  he  scale  of  the  female  is  circular,  very  con¬ 
vex,  with  the  exuviae  central.  The  scale  is  dark  gray  or  black, 
with  the  exuviae  shining  black.  The  position  of  the  exuviae  is 
usually  marked  with  a  white  dot  and  a  concentric  ring  of  the  same 
color.  Ventral  scale  well  developed. 

Female. —  The  body  of  the  female  is  very  thick,  completely  till- 
ing  the  unusually  convex  scale.  The  most  striking  characteristic 
of  this  insect,  however,  is  a  large  projection  of  the  cephalic  end  of 
the  body  (Plate  III,  tig.  2).  It  is  this  character  that  suggested 
the  specitic  name. 

The  last  segment  presents  the  following  characters  (Plate  III, 
tigs.  2  and  2a)  : 

There  are  no  groups  of  spinnerets. 

There  are  six  pairs  of  lobes.  That  is,  in  addition  to  the  three 
j^airs  of  tiue  lobes  there  are  on  each  side  three  lobe-like  prolonga¬ 
tions  of  the  margin  of  the  segment.  The  lobes  of  each  side  are 
as  follows;  the  first,  or  mesal,  lobe  is  pointed  and  often  bears  a 
notch  on  its  disto-laterai  margin:  the  second  is  smaller  than  the 
first  and  usually  bears  two  notches  on  its  corresponding  margin  5 
the  third  is  larger  tiian  the  first  and  bears  three  notches;  the  fourth 
lobe  is  largest  of  all  and  bears  from  four  to  eight  notches;  the 
fifth  is  smaller  than  the  third;  and  the  sixth  is  a.  mere  point. 

There  are  many  thickenings  of  the  hodij  wall  along  the  mar¬ 
gin  of  the  last  segment.  I  hose  of  either  side  are  as  follows :  the 
first  and  second  lobes  are  much  prolonged  cephalad ;  the  third 
and  fourth  lobes  each  have  two  shorter  prolongations ;  between 
the  first  and  second  lobe  is  a  narrow  thickening  which  extends 
farther  cephalad  than  any  otlier;  between  tlie  second  and  third 
lobe  is  one,  which  is  but  little  shorter;  between  the  third  and 
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fourth  lobes  are  two  still  shorter;  and  laterad  of  the  fourth  lobe 
are  many  very  short  ones. 

The  plates  are  short  and  delicate;  but  they  are  remarkably  con¬ 
stant  in  shape  and  number.  There  is  one  between  the  mesal  lobes 
which  is  bifurcated;  two  laterad  of  each  of  the  mesal  and  second 
lobes,  in  each  case  the  mesal  plate  of  the  two  is  usually  bifurcated; 
and  three  laterad  of  the  third  lobe  of  each  side,  of  these  the  mesal 
one  is  simple  and  the  lateral  two  bifurcated. 

There  are  two  delicate  spines,  one  on  the  dorsal  surface  and 
one  on  the  ventral  laterad  of  the  sixth  lobe  of  each  side.  The 
spines  of  the  other  lobes  are  obsolete  or  wanting. 


THE  ASPIDIOTUS  OF  PINE 

16.  Aspidiotus  pini  Comstock. 

This  species  infests  the  leaves  of  pine.  For  description  and  fig¬ 
ures,  see  Agr.  Report  1880,  page  306. 


THE  GREEDY  SCALE  INSECT 

17.  Aspidiotus  rapax  Comstock. 

Like  the  pernicious  scale  insect  {Aspidiotus  perniciosus),  this  spe¬ 
cies  infests  many  different  plants;  and  sometimes  it  occurs  in  such 
great  numbers  as  to  be  very  destructive.  This  is  especially  the  case 
on  euonjTQUs  in  hothouses  in  the  North  or  in  the  open  air  in  the 
South;  and  in  California  on  olive  and  mountain  laurel  {Lmbellu- 
laria  ’calif  ornica) .  I  have  also  found  it  on  the  following-named 
plants  in  California;  almond,  quince,  fig,  willow,  eucalyptus,  aca¬ 
cia,  and  locust.  For  descriptions  and  figures,  see  Agr.  Report  1880, 

page  307. 

From  this  species  I  bred  the  chalcid  parasite  AjAielinus  fuscipennis 
Howard,  described  in  Agr.  Report  1880,  page  356. 


THE  PALMETTO  SCALE 

18.  Aspidiotus  (?)  sabalis  n.  sp.' (Plate  III,  figs.  1-lc). 
This  species  infests  the  leaves  of  palmetto  in  Florida. 
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received  from  Dr.  Turner,  of  Ft.  George;  and  I  collected  it  at 
Sanford. 

Scale  of  female.  The  scale  of  the  female  is  snowy  white.  It  is 
irregular  in  outline,  but  approximately  circular.  The  exuviae 
vary  in  position  from  central  to  marginal;  they  are  covered,  and 
theii  2)osition  is  indicated  by  a  tubercle  which  is  of  a  deeper  wdiite 
than  the  remainder  of  the  scale.  (See  Plate  III,  fig.  1,  the  larger 
scales.) 

^  The  body  of  the  female  is  white.  The  last  segment 

presents  the  following  remarkable  characters  (Plate  III,  fig.  Ic)  : 

There  are  six  groups  of  spinnerets,  three  on  each  side.  The  ce¬ 


phalic  group  of  each  side  consists  usually  of  four;  the  intermedi¬ 
ate  group  of  four  to  seven;  and  the  caudal  group  of  six  to  ten. 

Neither  lohes  nor  plates  are  present.  The  caudal  extremity  of 
the  segment  is  notched  so  that  the  segment  has  the  appearance  of 
being  terminated  b}^  a  pair  of  lobes ;  Imt  the  characteristic  struc¬ 
ture  of  these  organs  is  wanting.  On  the  ventral  surface  there  are 


on  each  side  four  small  spines,  at  nearly  equal  distances  from  each 
other,  extending  from  the  meson  to  near  the  penultimate  segment. 
There  are  also  on  each  side  more  nearly  on  the  edo-e  of  the  sec^- 
ment  about  five  larger  spines.  The  openings  on  the  dorsal  sur¬ 
face  of  the  segment  are  small,  and  the  greater  number  of  them 
are  in  four  cephalo-caudal  lines.  These  are  represented  in  the 
figure,  as  they  may  be  seen  from  the  ventral  side  in  a  specimen 
prepared  with  caustic  potash. 

Rudimentary  antennae  are  present  in  the  female  (Plate  III, 
fig.  lb).  The  female  is  viviparous. 


Scale  of  male.  The  scale  of  the  male  resembles  that  of  the  fe¬ 
male,  except  that  it  is  smaller  and  more  elongated.  (See  Plate  III, 
fig.  1,  the  smaller  scales.) 


Male.  Tlie  color  of  the  male  is  yellow.  This  sex  is  wingless, 
and  has  short  spindle-shaped  antennae,  differing  in  form  from  the 
antennae  of  any  other  described  male  coccid  (Plate  III,  fig.  la). 

I  place  this  species  in  the  genus  Aspidiotus  only  provisionally. 
The  absence  of  lobes  and  plates  from  the  last  segment  of  the  fe¬ 
male,  the  arrangement  of  the  groups  of  spinnerets  and  of  the 
openings  on  the  dorsal  surface  of  this  segment,  the  absence  of 
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wings  in  the  male,  and  the  peculiar  form  of  the  antennae  of  the 
male,  constitute  a  combination  of  characters  wdnch  I  believe  to  be 
of  generic  importance.  But  I  believe  that  a  thorough  revision  of 
the  genera  of  this  family  will  be  necessary  ere  long;  and  until  that  is 
don^  I  think  nothing  is  to  be  gained  by  the  erection  of  a  genus 
for  a  single  species  which  can  be  placed  in  an  existing  genus. 


THE  SMILAX  SCALE 

19.  Aspidiotus  smilacis  n.  sp.  (Fig.  6). 

This  species  was  collected  by  Professor  W.  Trelease  at  Woods  Holl, 
Mass.  It  infests  smilax.  It  is  clearly  allied  to  A.  mimosae  and 

A.  tenebricosus. 

Scale  of  female. —  The  scale  of  the  female  is  circular,  with  the 
exuviae  central  and  covered  witli  excretion.  It  varies  in  color  from 
a  brown  to  a  dark  gray,  almost  black.  The  position  of  the  exu¬ 
viae  is  marked  with  a  white  dot  and  concentric  ring  of  the  same 

color. 

Female. —  The  last  segment  presents  the  following  characters: 


There  are  no  groups  of  spinnerets. 

There  are  three  pairs  of  well-developed  lobes.  The  mesal  lobes 
are  the  smallest,  and  are  rounded;  the  second  lobe  of  each  side 
is  larger  and  is  notched  on  its  distal  margin;  the  third  lobe  is  sim- 
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ilar  in  shape  to  the  second,  l)ut  it  is  larger  and  sometimes  it  })ears 
two  notches  instead  of  one.  The  margin  of  tlie  segment  laterad 
of  the  third  lobes  is  thickened  and  notched  many  times. 

There  are  six  conspicuous  club-shaped  thickenings  of  the  body 
wall,  three  on  each  side.  Hie  first  of  each  side  is  a  prolongation 
of  the  mesal  lobe;  the  second  is  the  largest  and  extends  cephalad 
from  a  point  just  laterad  of  the  base  of  the  mesal  lobe;  the  third, 
which  is  nearly  as  large  as  the  second,  extends  cephalad  from  be¬ 
tween  the  second  and  third  lobes. 

The  plates  are  small  and  are  usually  notched  at  the  distal  end. 
There  are  two  between  the  mesal  lobes,  and  two  laterad  of  each 
mesal  and  second  lobe. 

The  spines  are  inconspicuous.  Each  lobe  bears  one  on  its  dor¬ 
sal  surface,  and  on  the  ventral  surface  there  is  one  laterad  of  each 
of  the  second  and  third  lobes.  There  is  a  large  slender  spine  a 
little  more  than  lialfway  from  the  third  lobe  to  the  penultimate 
segment. 


THE  SPINE!)  SCALE  INSECT 

20.  Aspidiotus  spinosus  n.  sp.  (Fig.  7). 

This  species  infests  the  leaves  and  branches  of  camellias  in  the 
conservatory  of  the  Department  of  Agriculture. 

Scale  of  female.  The  scale  of  the  female  is  circular,  with  the 
exuviae  central  and  covered  with  excretion.  Color  of  scale  very 
light  brown  or  dirty  white. 

Female.— There  are  four  groups  of  spinnerets;  the  cephalo-lat- 
erals  consist  each  of  three  to  six,  and  the  caudo-laterals  of  four 
to  six. 
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The  mesal  Jobes  are  quite  prominent;  each  is  suddenly  narrowed 
on  each  side  near  the  distal  end.  The  second  and  third  lobes  are 
small. 

The  plates  are  of  medium  size;  nearly  all  of  them  are  more  or 
less  notched;  there  are  two  between  the  mesal  lobes;  two  laterad 
of  each  mesal  lobe;  three  between  the  second  and  third  lobe  of 
each  side;  and  usually  five  or  six  laterad  of  the  third  lobe. 

The  spines  on  the  dorsal  surface  of  the  segment  are  remarkable 
for  their  size.  Those  of  each  side  are  as  follows;  the  first  is  on 
the  lateral  part  of  mesal  lobe,  and  is  a  little  longer  than  the  lobe; 
the  second  and  third  are  situated  on  the  second  and  third  lobes 
respectively,  they  are  very  wide,  and  extend  far  beyond  the  lobes; 
laterad  of  the  lateral  plate  there  is  a  similar  spine.  The  three 
spines  last  described  are  the  largest  I  ever  saw  in  this  genus.  There 
is  a  fifth  spine  about  midway  between  the  fourth  spine  and  the 
penultimate  segment.  The  spines  of  the  ventral  surface  are  of  the 
usual  size;  and  excepting  the  first,  which  is  obsolete,  are  situated 
in  each  case  a  short  distance  laterad  of  the  corresponding  spine 
of  the  dorsal  surface. 

This  species  differs  from  A.  camelliae  (according  to  Signoret’s 
description  of  that  species)  in  the  great  size  of  the  spines,  the 
presence  of  the  groups  of  spinnerets,  and  the  presence  of  the  second 
and  third  pairs  of  lobes. 


THE  GLOOMY  SCALE 

21.  Aspidiotus  tenebricosus  Comstock. 

This  is  a  species  with  a  dark  inconspicuous  scale;  it  infests  red, 
or  swamp,  maple  {Acer  rub  rum)  at  Washington,  D.  C.  For  de¬ 
scription  and  figures,  see  Agr.  Report  1880,  page  308. 


THE  GRAPE  SCALE 

22.  Aspidiotus  uvae  Comstock. 

This  species  infests  grapevines  at  Vevay,  Ind.,  and  hickory  in 
Florida.  For  description  and  figures,  see  Agr.  Report  1880,  page  309. 
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SPECIES  OF  ASPIDIOTUS  NOT  YET  OBSERVED  IN  THE  UNITED 

STATES 

23.  Aspidiotus  offinis  Targioni-Tozzetti. 

Aspidiotua  offinis  Targ.-Tozz.,  Fatal.,  p.  45. 

Aspidiotus  offinis  Targ.-Tozz.  Signorel,  Essai,  1809,  p.  114. 

This  is  a  species  which*  lives  in  Italy  on  Ruscus  aculeatus,  a  lilia¬ 
ceous  plant  belonging  to  the  tribe  Asparageae  and  known  as 
butcher’s  broom,  or  knee  holly.  The  following  are  the  more  im¬ 
portant  of  the  characters  given  by  Targioni-Tozzetti : 

The  scale  of  the  female  is  circular,  somewhat  swollen,  with 
the  exuviae  central.  The  female  is  broadly  obovate,  rugose  above 
and  below.  With  six  lobes,  of  which  the  four  internal  are  the 
largest  and  are  laterally  incised,  and  two  are  alternating  with  lac¬ 
erated  and  fimbriated  scales.  Tw^o  groups  of  lateral  spinnerets 

(on  each  side?).  Scale  of  male  depressed,  elongated  oval. 

24.  Aspidiotus  aloes  (Boisduval). 

Chernies  aloes  Boisduval,  Ent.  Ilort.  (ISGTi,  p.  .'127. 

Aspidiotus  aloes  Boisd.  Signoret,  Essai,  1SG9,  p.  114,  PI.  HI,  fig.  1. 

This  species  is  found  in  Europe  on  the  leaves  of  Aloe  umhellata^ 
a  liliaceous  plant  resembling  the  agave,  or  century  plant.  The 
scale  of  the  female  resembles  much  that  of  A.  neviiy  it  is  white, 
circular,  with  the  exuviae  central  and  yellow.  The  female  is 
greenish  yellow,  and  globular.  According  to  Signoret’s  figure,  the 
cephalo-lateral  groups  of  spinnerets  consist  each  of  four,  and  the 
caudo-laterals  of  nine.  The  mesal  lobes  are  very  large;  and  there 
is  represented  in  the  figure  laterad  of  each  mesal  lobe  either  two 
incisions  or  well-developed’  second  and  third  lobes. 

Signoret  states  that  the  plants  can  be  easily  cleared  of  this  pest 
by  means  of  a  brush,  and  kept  clean  by  the  use  of  limewater. 

25.  Aspidiotus  atherospermae  Maskell. 

Aspidiotus  atherosp,ermae  Maskell.  Trans,  and  Proc.  New  Zealand  Inst 

XI,  p.  198. 

This  species  is  found  in  New  Zealand  upon  a  tree  indigenous  to 
that  country,  the  Atherosperma  novae- zealandiae.  The  scale  of  the 
female  is  said  to  resemble  that  of  A.  epidendri  but  to  be  somewhat 
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darker  in  color  (-4.  ejiidemhi  is  described  by  the  same  writer  as 
fiat,  of  a.  dirty  white  color,  sometimes  brownish,  with  the  exuviae 
central  and  yellow).  The  last  sediment  of  the  female  presents  four 
groups  of  spinnerets.  The  cephalo-laterals  consist  of  fifteen,  the 
caudo-laterals  of  nine  or  ten.  “  The  abdomen  ends  in  several 
lobes  of  which  the  four  middle  ones  are  the  largest.  The  rest  of 
the  lobes  are  sharply  pointed.  Between  the  lobes  are  scaly  serrate 
hairs.” 

26.  Aspidiotus  betulae  Barensprung. 

AspUUotus  betulae  Biirensp.,  .Tournal  d’Alton  et  Burra,  1849. 

Targioni-Tozzetti,  Catal.,  1808,  p.  4.S. 

Signoret,  Essai,  1869,  p.  115. 

This  species  infests  birch  in  Europe.  The  larvae  are  yellow; 
the  females  wine  red;  the  scale  round  and  the  color  of  the  bark 
of  birch.  These  scales  are  found  under  the  outer  loose  bark. 

27.  Aspidiotus  budleiae  Signoret. 

Aspidiotus  budleiae  Signoret,  Essai,  1869,  p.  115,  PI.  Ill,  fig.  2,  PI.  IV, 
fig.  A,  B,  D. 

This  species  was  found  in  the  conservatories  of  the  Luxembourg 
on  the  leaves  and  branches  of  Buddleid  suhcindf  a  plant  belonging 
to  the  order  Scrophulariaceae.  The  scale  of  the  female  resembles 
that  of  A.  nerii,  being  circular,  white,  with  the  exuviae  central 
and  vellow ;  the  scale  of  the  male  is  elongated ;  both  turn  brown 
in  growing  old.  The  male  is  clear  yelloiv,  a  little  brownish  on  the 
thoracic  disk;  head  notched  in  front,  with  four  or  five  hairs  in  the 
notch;  the  thoracic  band  is  shorter  than  in  A.  nerii,  and  the  an¬ 
gles  of  the  notch  of  the  head  are  more  rounded.  The  female  is 
nearly  circular,  of  a  clear  yellow,  tinged  with  orange;  the  last  seg¬ 
ment  presents  four  groups  of  spinnerets;  the  cephalo-laterals  con¬ 
sist  of  five  or  six,  and  the  caudo-laterals  of  three  or  four. 

28.  Aspidiotus  caldesii  Targioni-Tozzetti. 

Aspidiotus  caldesii  Targ..  Catal.  (1868),  p.  48. 

A.  caldesii  Targ.-Tozz.  Signoret.  Essai,  1869,  p.  116. 

This  species  infests  the  leaves  of  Daphne  callina  in  Europe. 

The  scale  of  the  female  is  thin,  circular,  pellucid,  white,  with 
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the  exuviae  central.  The  female  is  broadly  obovate,  depressed, 
yellowish  green,  with  two  very  large  lobes  and  two  smaller  lateral 
lobes,  and  terminated  by  interposed  lacerated  and  fimbriated 
plates.  Groups  of  spinnerets  wanting,  or  a  few  spinnerets  which 
form  inconspicuous,  slightly  interrupted  groups.  Scale  of  male 
white,  very  thin,  elliptical. 

29.  Aspidiotus  camelliae  (Boisduval). 

Kennes  camelliae  Boisduval,  Ent.  Ilort.,  p.  3S4. 

Aspidiotus  camelliae  Boisd.  Signoret,  Essai,  1869.  p.  117. 

This  species  occurs  in  various  conservatories  at  Paris  upon  ca¬ 
mellias.  The  scale  of  the  female  is  rounded,  very  convex,  and  of 
a  more  or  less  transparent  yellowish  brown.  The  scale  of  the  male 

is  a  little  more  elongated.  The  female  is  rounded  like  A.  nerii, 

but  of  a  more  elongated  form,  and  wider  posteriorly.  The  female 
of  this  species  differs  from  that  of  .4.  nerii  in  that  the  caudal  ex¬ 
tremity  of  the  abdomen  presents  only  a  single  pair  of  lobes,  and 
the  groups  of  spinnerets  are  wanting. 

30.  Aspidiotus  ceratoniae  Signoret. 

Aspidiotus  ceratoniae  Signoret,  Essai,  1869,  p.  118,  PI.  IV,  fig.  2. 

This  species  was  collected  at  Nice  on  Ceratonia,  a  plant  belong¬ 
ing  to  the  order  Leguminosae.  It  is  said  to  differ  from  A.  nerii  in 
the  form  of  the  male  in  which  the  transverse  band  of  the  protho¬ 
rax  is  not  so  pronounced,  being  almost  invisible;  the  margins  of 

the  thorax  are  more  indented;  the  head  presents  a  notch  in  front 

with  some  hairs;  the  antennae  are  long,  pubescent,  with  the  two 
basal  segments  distinct.  The  intermediate  tibiae,  as  seen  from 
the  side,  are  narrowed  in  the  middle  and  enlarged  distad;  the  tarsi 
are  very  large.  / 

31.  Aspidiotus  chamaeropsis  Signoret. 

Aspidiotus  chamaeropsis  Signoret,  Essai,  1869,  p.  118. 

This  species  infests  a  palm  {Chamaerops  australis).  The  scale  is 
elongated,  transparent,  with  the  exuviae  clear  yellow  and  placed  up¬ 
on  the  side.  The  female  is  elongated,  yelloiv;  the  extremity  of  the 
abdomen  is  terminated  by  two  principal  lobes  and  on  each  side  three 
to  four  {five  according  to  Signoret’s  figure)  smaller  ones.  Each 
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lobe  is  terminated  by  a  very  long  hair.  There  are  four  groups  of 
spinnerets.  The  ceplialo-laterals  consist  of  three  each,  and  the 
caudo-laterals  of  four  or  five.  No  plates  are  represented  in  Sig- 
noret’s  figure. 

Can  this  be  a  species  of  Aspidiotus?  The  position  of  the  ex¬ 
uviae,  and  the  unusual  characters  of  the  last  segment  of  the  fe¬ 
male,  are  certainly  very  different  from  anything  else  in  this  genus. 
I  have  not  seen  specimens. 

32.  Aspidictus  cycadicola  (Boisduval). 

^Chermes  cj/codicola  Boisd.,  Ent.  Ilort.  (18(57),  1544. 

Aspidiotus  cycadicola  Boisd.  Signorct,  Essai,  1869,  p.  119. 

This  species  infests  Cycas  revoluta  in  Europe.  The  scale  of  the 
female  is  circular,  white,  with  the  exuviae  central  and  yellow. 
The  scale  of  the  male  is  a  little  elongated.  The  female  is  rounded, 
yellow;  the  extremity  of  the  abdomen  presents  two  large  mesal 
lobes;  the  lateral  lobes  are  smaller;  between  the  lobes  are  plates; 
four  groups  of  spinnerets;  the  cephalo-laterals  consist  each  of  ten 
to  twelve,  and  the  caudo-laterals  of  six  to  seven.  The  male  dif¬ 
fers  from  that  of  A.  nerii,  to  which  it  is  closely  allied,  by  the  large 
size  of  the*  thoracic  band  which  reaches  the  wings. 

33.  Aspidiotus  denticulatus  Targioni-Tozzetti. 

.  Aspidiotus  denticulatus  Targ-^Tozz.,  Catal.  (1868),  43.  .  . 

This  species  infests  the  leaves  oi  Bub ia  p-eregrin-a  in  Italy.  The 
following  characters  are  given  by  Targioni-Tozzetti:. 

Scale  of  female  thin  and  transparent.  Female  elongated,  with 
the  anterior  lobe  rounded  off,  with  the  entire  lobe  thinly  ciliated, 
with  the  posterior  triangular  subtruncated,  with  lobes  and  plates 
lacerated  and  toothed,  two  on  each  side.  Groups  of  spinnerets 
wanting;  with  eight  to  ten  rather  large  scattered  ones. 

34.  Aspidiotus  destructor  Signoret. 

Aspidiotus  destructor  Signoret,  Essai,  1869,  p.  120. 

This  species  occurs  on  the  island  of  Bourbon  in  the  Indian 
Ocean,  where  it  is  very  destructive  to  cocoa-nut  trees.  It  also  in¬ 
fests  palms,  dates,  and  Goyavius  iisidium  in  the  same  locality. 

The  scale  is  circular,  of  a  transparent  white,  with  the  exuviae 
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central  and  of  a  transparent  yellowish  white.  The  body  of  the 
female  is  circular,  yellow,  and  presents  six  caudal  lobes.  The 
mesal  lobes  are  shorter  than  the  others.  There  are  four  groups  of 
spinnerets,  each  of  which  consists  of  eight  or  ten. 

35.  Aspidiotus  dysoxyli  Maskell. 

Aspidiotus  dysoxyli  Maskell.  Trans,  and  Proc.  New  Zealand  Inst  XI  p 
198. 

This  is  a  New  Zealand  species  described  by  Maskell.  From  its 
specific  name  we  infer  that  it  infests  some  species  of  Dysoxylon,  a 
genus  of  plants  belonging  to  the  Meliaceae,  which  is  represented  in 
this  country  by  the  Pride  of  India,  or  “  China  tree.”  The  scale  is 
brown,  somewhat  convex,  the  underside  white.  The  female  in 
the  middle  is  bright  yellow.  There  are  four  groups  of  spinnerets; 
the  cephalo-laterals  consist  each  of  ten,  ’the  caudo-laterals  of 
nine.  The  abdomen  ends  in  six  lobes,  of  which  only  the  two 
median  are  conspicuous;  between  the  lobes  serrated  plates. 

36.  Aspidiotus  epidendri  Bouche. 

Aspidiotus  epidendri  BoiichC,  Ent.  Zoit.  Stett.  (1844),  V.  293. 

Chermes  epidendri  Bouche.  Boisduval,  Ent.  Ilort.  (ISGT),  339. 

Aspidiotus  epidendri  Bouche.  Siguoret,  Es.sai,  1SG9,  p.  121. 

This  species  is  found  upon  Epidendrum,  a  genus  of  orchids,  in 
,  the  conservatories  of  Europe.  It  very  closely  resembles  A.  nerii', 
in  fact  the  only  characters  which  have  been  given  which  will  dis¬ 
tinguish  this  species  from  that  are  contained  in  SignoreCs  descrip¬ 
tion  of  the  male.  According  to  this  writer,  the  male  of  this  spe¬ 
cies  is  more  elongated  than  that  of  A.  nerii)  the  notch  in  the 
head  is  more  pronounced;  the  costal  margin  of  the  wings  is  more 
hollowed  out,  and  the  tubercle  of  the  abdominal  style  is  longer. 
The  legs  are  also  different ;  the  posterior  legs  have  the  femora 
thickened;  the  tibiae  have  a  deep  and  long  notch  at  the  proximal 
end,  and  the  tarsi  are  very  large.  Signoret  gives  a  beautiful  figure 
of  the  male  (1.  c.,  Plate  IV,  fig.  1). 

37.  Aspidiotus  ericae  (Boisduval). 

Chermes  ericae  Boisduval,  Ent.  Hort.  (18G7),  p.  330. 

Aspidiotus  ericae  Boisduval.  Signoret,  Essai,  1869,  p.  121. 

The  above  name  has  been  given  to  a  scale  insect  found  upon 
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heatli  {Erica  mediterranea)  in  France.  No  characters  have  been 
given  as  yet  which  will  distinguish  this  species  from  A.  nerii. 

38.  Aspidiotus  genistae  Westwood. 

Atspidiotus  (jcnintac  Westw.,  Synop.  Geu.  Brit.  Ins.,  118. 

Aspidiotus  (jcnistae  Westw.  Signoret,  Essai,  18U9,  122. 

Aspidiotus  ulwis  Signoret,  Essai,  1869,  p.  1.S2  ;  1879,  p.  670. 

The  specific  name  genistae  has  been  given  to  a  species  of  Aspidi¬ 
otus  wdiich  infests  Genista,  a  genus  of  leguminous  plants  in  Europe. 
No  characters  have  been  given  as  yet  which  will  distinguish  this 
species  from  A.  nerii. 

39.  Aspidiotus  gnidii  Signoret. 

Aspidiotus  gnidii  Signoret,  Essai,  1869,  p.  122. 

This  species  infests  Daphne  gnidium  in  southern  Europe.  Sig¬ 
noret  states  that  generally  it  is  smaller  than  A.  nerii.  This  is  the 
only  character  given  in  the  specific  description. 

40.  Aspidiotus  hederae  (Vallot). 

C.  hederae  Vallot,  Mem.  Acad.  Dijon  (1829). 

Aspidiotus  hederae  Vallot.  Signoret,  Essai,  1809,  p.  122. 

This  species  occurs  in  Europe  upon  the  leaves  of  various  ever¬ 
greens,  as  ivy,  holly,  and  boxwood.  The  scales  are  yellowish 
browm,  wdtli  the  exuviae  central  and  of  a  clear,  more  or  less  trans- ' 
parent,  yellow.  The  abdominal  extremity  of  the  female  is  more 
elongated  than  in  A.  nerii  and  terminated  by  six  lobes,  more  or 
less  developed;  in  the  notches  some  simple  hairs  [plates];  on  the 
disk,  near  the  border,  some  spinnerets  of  which  the  base  is  rounded 
and  bifid,  and  terminated  by  a  very  long  hair.  No  groups  of 
spinnerets  have  been  observed. 

41.  Aspidiotus  hippocastani  Signoret. 

Aspidiotus  hippocastani  Signoret,  Essai,  1869,  p.  136. 

This  species  infests  the  horse-chestnut  in  Europe.  The  scale  of 
the  female  is  circular,  blackish,  wdth  the  exuviae  central  and  trans¬ 
parent  yellow;  the  scale  of  the  male  resembles  that  of  the  female 
but  is  elongated.  The  body  of  the  female  is  circular,  and  very  wide 
toward  the  anal  extremity.  The  caudal  extremity  presents  two 
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large  and  long  lobes  with  a  sinuosity  in  each  side;  there  are  four 
or  five  hairs  [plates]  between  the  lobes  and  the  penultimate  seg¬ 
ment.  There  are,  at  least,  four  groups  of  spinnerets;  the  cepha- 
lo-laterals  consist  each  of  eight,  the  caudo-laterals  of  eight  to 
ten. 

42.  Aspidiotus  ilicis  Signoret. 

Aspidiotus  ilicis  Signoret,  Essai,  1869,  p.  123. 

This  scale  insect  infests  a  species  of  live  oak  {Quercus  ilicis) 
in  France.  The  scale  of  the  female  is  larger  and  much  more 

convex  than  that  of  A.  nerii;  it  is  grayish  yellow,  with  the  exuviae 
nearly  marginal  and  sometimes  forming  a  black  point.  The  scale 
of  the  male  is  much  smaller,  a  little  elongated,  and  white.  The 
female  is  of  a  clear  yellow,  circular,  differing  only  from  A.  nerii  in 
the  isolated  spinnerets  being  less  numerous  and  more  difficult  to 

see ;  in  the  compound  spinnerets  being  smaller,  and  the  groups 

consisting  of  fewer,  the  cephalo-laterals  consisting  each  of  six, 
and  the  caudo-laterals  of  three.  The  mesal  lobes  are  as  large 
as  those  of  A.  nerii,  and  are  nearer  together;  the  other  lobes  are 
hardly  developed ;  the  plates  are  less  numerous ;  the  lateral  ones 

are  hair-like.  In  many  individuals  Signoret  was  unable  to  observe 
the  groups  of  spinnerets. 

43.  Aspidiotus  kennedyae  (Boisduval). 

Chermes  kennedyae  Boisd.,  Ent,  Hort.  (1867),  326. 

Aspidiotus  kennedyae  Boisd.  Signoret,  Essai,  1869,  124. 

This  is  an  insect  which  infests  leguminous  plants  of  the  genus 
Kennedya  in  Australia.  The  only  character  given  by  Boisduval  is 
that  it  resembles  A.  nerii  greatly  except  that  it  is  a  little  reddish. 

44.  Aspidiotus  lataniae  Signoret. 

AsMdiotus  lataniae  Signoret,  Essai,  1869,  p.  124. 

This  species  infests  Latania,  a  genus  of  African  palms.  The 
scale  is  a  little  elongated,  of  a  clear  yellow,  translucid  at  the  cen¬ 
ter,  and  of  a  dirty  white  at  the  circumference,  or  at  least  at  the 
margin  of  the  exuviae.  The  exuviae  are  large,  and  elongated 
in  outline.  The  female  is  oval,  rounded  before,  much  elon¬ 
gated  towards  the  other  extremity;  the  mesal  lobes  are  large;  the 


(78) 


540 


Bulletin  372 


lulcral  lobes  are  hardly  visible;  there  are  four  groups  of  spinnerets. 
The  cephalo-laterals  consist  each  of  three,  the  caudo-laterals  of  six 
to  seven;  on  the  margin  of  the  segment  a  hair  [plate]  or  two. 

45.  Aspidiotus  lentisci  Signoret. 

Aspidiotus  lentisci  Signoret,  Essai,  1876,  p.  601. 

“  This  species  resembles  greatly  Asjndiotus  nerii.  The  male  and 
female  scales  differing  from  that  species  only  by  their  yellowish 
brown  color,  with  the  exuviae  more  clear  and  brilliant.  As  to  the 
spinnerets  we  have  found  them  too  variable  to  enable  us  to  de¬ 
scribe  them.” 

46.  Aspidiotus  limonii  Signoret. 

Aspidiotus  limonii  Signoret,  Essai,  1860,  p.  12.5. 

This  species  infests  lemons,  and  is  said  to  differ  from  Aspidiotus 
nerii  by  the  caudal  lobes  being  more  detached  and  more  apparent 
and  by  the  plates  being  larger;  but  above  all  by  the  more  elon¬ 
gated  form  of  the  last  abdominal  segment.  The  scale  of  the  fe¬ 

male  is  circular,  yellowish  white,  with  the  exuviae  central  and 
yellow;  that  of  the  male  is  more  elongated. 

47.  Aspidiotus  myrsinae  Signoret. 

Aspidiotus  myricinae  Signoret,  Essai,  1860,  p.  125. 

Aspidiotus  myrsinae  Signoret,  Essai,  1876,  p.  670. 

This  species  occurs  upon  Myrsina  retusa  in  the  conservatories  of 
the  Luxembourg.  It  is  closely  related  to  A.  nerii  in  all  respects, 
but  differs  from  that  species  by  the  more  elongated  form  of  the 
body,  by  the  more  pronounced  protuberances  or  sinuosities  on 
the  margin  of  the  body  opposite  the  mouth,  and  by  the  smaller 

number  of  the  compound  spinnerets;  the  cephalo-lateral  groups 

consisting  each  of  four  or  five,  and  the  caudo-laterals  of  three  or 
four. 

48.  Aspidiotus  niger  Signoret. 

Aspidiotus  niger  Signoret,  Essai,  1869,  p.  130. 

This  species  infests  willow’  in  France.  The  scale  of  the  female 
is  circular,  black,  and  with  the  exuviae  yellow;  the  scale  of  the 
male  is  elongated  and  of  the  same  color.  The  female  is  brownish 
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yellow.  The  margin  of  the  last  segment  presents  only  two  lobes 
and  on  each  side  live  or  six  small  spiny  hairs  [plates].  No  groups 
of  spinnerets. 

49.  Aspidiotus  oxyacanthae  Signoret. 

Aspidiotus  oxyacanthae  Signoret,  Essai,  186'9,  p.  137. 

This  species  infests  the  English  hawthorn  {Crataegus  oxyacan- 
tha).  The  scales  are  blackish  gray,  with  the  exuviae  transparent 
yellow.  The  scale  of  the  female  is  circular,  that  of  the  male 
elongated.  The  extremity  of  the  female  presents  two  quite  large 
lobes  with  a  sinuosity  on  each  side  and  four  or  five  spiny  hairs 
[plates].  There  are  five  groups  of  spinnerets.  The  mesal  group 
consists  of  four  or  five;  the  other  four  groups,  each  of  ten  to 
twelve. 

50.  Aspidiotus  phormii  Breme. 

The  species  is  found  in  Switzerland,  upon  Phormium  tenax,  a 
liliaceous  plant  which  furnishes  the  so-called  New  Zealand  flax. 
Signoret  states  (Essai,  1869,  p.  130)  that  the  scale  of  the  female 
is  white,  circular,  with  the  exuviae  central,  that  of  ‘  the  male  a  little 
more  elongated.  I  find  no  description  of  the  insect  itself. 

51.  Aspidiotus  pandani  Signoret. 

Aspidiotus  pandani  Signoret,*  Essai,  18G9,  p.  131. 

This  species  is  said  to  live  exclusively  upon  Pandanus  utilis,  an 
agave-like  plant  from  India.  It  resembles  ^i.  nerii  much  in  form, 
but  differs  in  color,  being  a  blackish  brown,  with  the  center  whit¬ 
ish.  The  male  has  not  been  described.  The  female,  circular, 
whitish  yellow  in  color,  and  presents  on  the  caudal  segment  four 
groups  of  spinnerets.  The  cephalo-lateral  groups  consist  each  of 
four  or  five,  and  the  caudo-laterals  of  three.  The  yellow  color 
of  the  female  is  more  or  less  deep  according  to  age.  The  seg- 
mentation  of  the  body  is  hardly  indicated.  The  caudal  segment 

*  Signoret  describes  this  species  as  “Aspidiotus  pannani  Boisduval  ”  (Essai, 
1869,  p.  131).  This  is  evidently  a  slip  of  the  pen.  as  the  species  is  twice  re¬ 
ferred  to  in  the  same  monograph  (Essai,  1868,  p.  863,  and  1876,  p.  671)  as 
Aspidiotus  pandani  Signoret ;  an<t  T  am  unalile  to  find  any  reference  to  it  in  the 
writings  of  Boisduval. 
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presents  on  its  border  two  mesal  lobes,  and  on  each  side  two  lat¬ 
eral  lobes.  The  latter  are  separated  by  quite  large  notches,  and 
in  the  notches  are  well-developed  plates,  the  lateral  margins  of 
which  are  serrate.  Between  the  caudal  margin  and  the  groups  of 
spinnerets  are  ten  spines,  and  cephalad  of  the  groups  of  spinnerets 
extending  in  a  line  across  the  segment  are  five  groups  of  w  hat  ap¬ 
pear  to  be,  according  to  Signoret’s  figure,  filiform  wax  ducts. 

52.  Aspidiotus  palmarum  Bouche. 

Aspidiotus  palmarum  Bouche,  Naturg.  Ins.  (18'34),  1,  17;  5. 

Aspidiotus  palmatum  Blanch.,  Hist.  Nat.  (ISIO),  III,  215. 

Aspidiotus  palmarum  Bouche.  Signoret,  Essai,  1869,  131. 

In  conservatories  and  in  the  open  air  in  southern  Ijurope  a 
species  of  Aspidiotus  is  found  upon  palms  which  has  received  the 
specific  name  of  palmarum.  According  to  Signoret  the  species 
resembles  A.  nerii  very  much.  The  scales  are  white  with  the  ex¬ 
uviae  reddish  yellow;  those  of  the  female  are  circular,  those  of  the 
male  elongated.  The  female  is  broadly  rounded.  There  are  four 
groups  of  spinnerets;  the  cephalo-laterals  consist  each  of  ten,  the 
caudo-laterals  of  seven  to  eight.  Between  the  caudal  margin  and 
the  groups  of  spinnerets  are  isolated  spinnerets  [wax  ducts]  in  the 
form  of  a  tube  as  with  A.  nerii.  The  male  is  larger  and  more 
elongated  than  that  of  A.  nerii,  and  the  middle  and  posterior  feet 
are  more  sinuous  and  more  notched  than  in  that  species. 

53.  Aspidiotus  quercus  Signoret. 

Aspidiotus  quercus  Signoret,  Essai,  1869,  132. 

Upon  the  leaves  and  trunk  of  oak  Signoret  found  a  species  of 
Aspidiotus  which  he  described  under  the  name  quercus.  Tlie  scales 
are  of  a.  grayish  white  on  tlie  trunk,  but  a  little  yellowish  upon  the 
leaves.  Those  of  the  female  are  circular,  those  of  the  male  much 
elongated,  with  the  exuviae  central  and  yellow.  The  female  is 
broadly  rounded,  with  four  caudal  lobes,  and  on  each  side  some 
spinv  hairs  [plates].  There  are  no  groups  of  spinnerets.  The 
male  is  short,  and  of  a  milky  white  color.  The  antennae  are 
short,  pubescent;  the  fourth,  fifth,  and  sixth  segments  are  the 
largest;  the  others  are  almost  globular.  The  head  is  notched  in 
front,  and  there  are  four  or  five  hairs  in  the  notch. 
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54.  Aspidiotus  spurcatus  Signoret. 

Aspidiotus  spurcatus  Signoret,  Essai,  1869,  p.  138,  PI.  IV,  fig.  8. 

This  species  was  found  by  Signoret  upon  poplar  in  France. 
The  scale  of  the  female  is  circular,  blackish  brown  in  color,  with 
the  exuviae  clear  yellow.  The  female  is  large  and  circular; 
when  the  body  is  filled  with  eggs  the  abdominal  segments  almost 
disappear  while  the  head  and  breast  ”  become  very  large.  The 
caudal  segment  presents  five  groups  of  spinnerets,  each  consisting 
of  a  small  number,  especially  the  mesal,  which  consists  of  only 
five  or  six  at  the  most.  The  mesal  lobes  are  well  developed. 
There  are  on  each  side  two  notches  and  four  or  five  spine-like 
plates.  The  scale  of  the  male  is  elongated.  The  male  is  blunt, 
short,  with  short  and  rounded  wings,  with  short  and  hairy  anten¬ 
nae,  and  with  the  thoracic  band  black.  The  posterior  tibiae  are 
strongly  notched  near  the  distal  end;  and  the  tarsi  are  large,  fiat, 
and  pubescent. 

55.  Aspidiotus  signoreti  Comstock  (Fig.  8).  - 

Targionia  nigra  Signoret,  Essai,  1870,  106. 

Signoret  in  his  monograph  of  this  family  (187(>,  p.  105)  estab¬ 
lishes  the  genus  Targionia  for  a  species  of  the  Diaspinae  which  has 
a  complete  shell,  and  describes  the  species  under  the  name  Targ¬ 
ionia  nigra.  This  species  cannot,  however,  be  separated  from 
Aspidiotus.  Several  species  of  Aspidiotus  have  a  well-developed 
ventral  scale,  so  that  it  may  be  said  that  they  have  a  complete  shell. 
Thus  in  A.  tenehricosus  the  ventral  scale  closely  resembles  that  of 
the  species  described  by  Signoret  as  Targionia  nigra.  In  A.  auran- 
tii  it  is  more  delicate,  but  in  the  adult  it  is  so  well  developed  and 
adheres  so  firmly  to  the  dorsal  scale  that  it  is  very  difficult  to  re¬ 
move  the  insect  from  its  shell.  In  A.  rapax  the  ventral  scale  is 
usually  entire  and  quite  conspicuous.  In  fact  w^e  find  that  in  the 
genus  Aspidiotus  the  ventral  scale  varies  from  an  imperceptible 
film  to  a  thickness  as  great  as  in  Targionia.  And  as  it  is  impossi¬ 
ble  to  separate  those  species  having  a  thick  ventral  scale,  or,  in 
other  words,  those  having  a  complete  shell  from  those  that  do  not, 
we  are  forced  to  the  conclusion  that  the  genus  Targionia  is  not  a 
natural  one,  and  that  the  species  described  as  T.  nigra  must  be 
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placed  in  Aspidiotus.  But  the  name  nigra  is  preoccupied  in  this 
genus;  I  therefore  propose  the  name  signoreti  in  honor  of  the  dis¬ 
coverer  of  this  interesting  species. 

Aspidiotus  signoreti  infests  Cineraria  maritima  (a  plant  belong- 
to  the  Com})ositae)  in  France,  The  scale  of  the  female  is 

black,  very  convex,  round¬ 
ed,  with  the  exuviae  cen¬ 
tral. 

Figure  S  represents  the 
last  segment  of  the  female. 
The  figure  was  made  from 
specimens  kindly  furnish¬ 
ed  me  by  M.  Signoret. 


56.  Aspidiotus  tiliae  Signoret. 

AspidioUis  tiliae  Signoret,  Essai,  18G9,  137,  PI.  IV,  fig.  7. 

Upon  linden  or  basswood  in  Europe  is  found  a  species  of  As¬ 
pidiotus  which  is  described  by  Signoret  as  follows ;  It  resembles 
A.  nerii,  but  may  be  distinguished  from  that  species  by  there  be¬ 
ing  only  two  caudal  lobes.  The  scale  of  the  female  is  circular,  of 
a  deep  dirty  gray,  and  with  the  exuviae  central.  The  female  is 
circular;  the  caudal  segment  presents  five  groups  of  spinnerets; 
the  mesal  group  consists  of  seven  or  eight,  the  others  of  nine  to 
ten  each.  The  border  of  the  segment  presents  two  large  median 
lobes,  with  some  simple  sinuosities,  and  five  or  six  \ery  small 
spines  on  each  side. 


57.  Aspidiotus  villosus  Targioni-Tozzetti. 

Affpidiotus  villosus  Targ.-Tozz.,  C'atal.  (1868),  43. 

Aspidiotus  rillosus  Targ.  Signoret,  Essai,  1809,  133,  PL  II,  fig.  G. 

This  species  infests  the  leaves  of  olive  in  Europe.  Targioni- 
Tozzetti  gives  the  following  characters;  Scale  of  female  circular, 
grayish,  depressed,  hairy,  exuviae  eccentric.  Female  depressed, 
with  the  anterior  lobe  largest,  rounded  oft.  The  posterior  lobe 

short,  triangular  with  an  obtuse  apex. 

Signoret  states  that  the  groups  of  spinnerets  consist  of  three 
each,  that  there  are  only  two  lobes,  and  that  the  body  is  wider 
tow^ards  the  caudal  end  than  towards  the  head. 
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58.  Aspidiotus  vitis  Signoret. 

Aspidiotus  vitis  Signoret,  Ann.  Soc.  Ent.  Fr.,  Bull.  p.  LII  (187(5). 

Aspidiotus  vitis  Signoret,  Essai,  1876»  601. 

This  species  infests  grapes  in  the  vicinity  of  Nice,  and  was 

found  upon  raisins  from  Algiers.  The  scales  are  dark  gray  in  col¬ 
or;  the  exuviae  are  central  and  more  or  less  covered.  When 
rubbed  the  exuviae  are  brilliant  black.  The  color  of  the  scale  is 
similar  to  that  of  the  old  bark  of  the  vine,  so  that  the  presence  of 
the  insect  is  not  easily  detected  except  by  the  white  ventral  scale 
which  adheres  to  the  plant  after  the  insect  has  been  removed.  The 
female  is  circular,  of  a  deep  grayish  brown,  with  the  abdominal 

extremity  clear  yellow.  Groups  of  spinnerets  were  not  distin¬ 
guishable.  There  is  only  a  single  pair  of  lobes,  which  are  very 
small ;  on  each  side  of  the  lobes  are  two  quite  long  hairs,  and 

between  them  and  the  penultimate  segment  two  smaller  ones.  The 
male  is  of  a  uniform  dark  yellow,  with  the  thoracic  band  dark 
brown,  the  eyes  black,  the  wings  very  long,  extending  beyond  the 
extremity  of  the  style.  The  style  is  long,  equaling  in  length  the 
distance  from  the  thoracic  band  to  the  extremity  of  the  last  ab¬ 
dominal  segment.  The  antennae  are  thick  and  pubescent;  the 

fourth  segment  is  the  longest;  the  third  is  next;  the  fifth  to  the 
ninth  are  a  little  longer  than  wide,  and  of  equal  length ;  the  tenth 

is  very  small,  hardly  longer  than  the  first,  which  with  the  second 
are  the  smallest. 

59.  Aspidiotus  vriesciae  Signoret. 

Aspidiotus  vriesciae  Signoret,  Essai,  1869,  134. 

In  conservatories  upon  the  leaves  of  Vriescia  splendens,  a  plant 
belonging  to  the  Bromeliaceae,  is  found  this  species,  which  Signo¬ 
ret  describes  as  follows:  It  is  closely  allied  to  A,  nerii,  but  is  dis¬ 
tinguished  from  that  species  by  the  more  elongated  form  of  the 
scales,  and  the  fact  that  the  scales  of  both  sexes  are  of  a  uniform 
yellowish  gray.  The  female  is  more  elongated,  less  rounded,  with 
the  notches  deeper,  still  one  can  see  well  only  the  two  mesal  lobes, 
which  are  large,  with  one  harder,  a  little  indented.  There  are 
but  few  spinnerets  in  the  groups. 


35 
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60.  Aspidiotus  zonatus  Frauenfekl. 

Aspidiotus  zonatus  Fraueiif..  Verb.  Zool.  Bot.  (ies.  Wien,  1868,  888. 

Aspidiotus  zonatus  F.  8ignoret,  Essai,  1860,  Vio. 

This  species  was  found  on  an  American  oak  {Quercus  montana), 
in  the  Botanical  Garden  at  Vienna.  From  the  description  it  is 
evident  that  only  the  males  and  male  scales  were  seen.  The  scales 
when  full-grown  are  1.8  mm.  in  length,  white  with  a  yellow  zone 
around  the  side,  which  is  a  little  elevated.  The  adult  male  is 
yellow  with  the  thoracic  band  dark  red. 


Genus  DIASPIS  Costa 

Costa  Fauna  di  Napoli,  1836 

This  genus  includes  species  of  Diaspinae  in  which  the  scale  of 
the  female  is  circular  or  nearly  so,  with  the  exuviae  either  central  or 
more  or  less  marginal,  and  the  scale  of  the  male  long,  white,  car- 
inated,*  and  with  the  larval  skin  at  one  extremity.  The  last  seg¬ 
ment  of  the  female  presents  five  groups  of  spinnerets. 

In  the  scale  of  the  female  the  exuviae  may  be  either  central  or 
marginal  or  situated  at  any  point  between  the  center  and  the  mar¬ 
gin.  When  the  exuviae  are  central  the  scale  resembles  that  of 
these  species  of  Aspidiotus  in  which  the  exuviae  are  naked  (e.  g., 
Aspidiotus  nerii,  see  Plate  II,  fig.  2).  In  such  cases  the  species 
can  be  distinguished  from  Aspidiotus  by  an  examination  of  the  scale 
of  the  male,  which  is  carinated  in  this  genus  and  not  in  Aspidi¬ 
otus.  When  the  exuviae  are  marginal  there  is  nothing  to  distin¬ 
guish  the  species  from  Chionaspis  except  the  more  nearly  circular 
form  of  the  scale  of  the  female  in  Diaspis;  the  form  of  the  scale 
of  the  male  being  the  same  in  the  two  genera.  As  illustrating 
this  point,  compare  figure  3  of  Plate  II  with  figure  4  of  the  same 
plate.  Each  one  is  from  a  camera  lucida  drawing,  the  former  of 
Diaspis  rosae,  the  latter  of  Chionaspis  furfurus.  The  difference 
certainly  seems  very  slight,  and,  as  the  outline  of  the  scale  of  the 


*  In  Diaspis  minima  Targ.-Tozz.,  the  scale  of  the  male  is  said  tc  he  without 
carinae. 
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rosae. 


female  in  certain  species  of  each  of  these  genera  is  very  irregular 

to  « Inch  of  the  two  genera  a  species  belonged.  But,  in  fact  I 

inJ  hJt  “  distinguish¬ 
ing  between  Diaspis  and  Chionaspis.  . 

S..X  species  of  Diaspis  have  been  observed  in  this  country.  They 
may  be  distinguished  by  the  following  table :  ^ 

diaspis 

Characters  from  the  last  segment  of  the  female 
A.  Groups  of  spinnerets  nearly  continuous. 

AA.  Groups  of  spinnerets  distinct. 

B.  Margin  of  segment  with  incisions.  ostreaeformis. 

tSB.  Margin  of  segment  without  incisions. 

\\  1th  three  or  four  pairs  of  lobes. 

D.  Mesal  lobes  attached  to  segment  throughout  the  entire 
length  of  toeir  lateral  margins.  boisduvalii. 

GD.  Ijistal  extremity  of  mesal  lobes  free. 

E.  Elongated,  pore  between  fifth  and  sixth  plates  on  a 
large  pointed  prolongation  of  the  body.  bromeliae. 

•  Elongated  pore  between  fifth  and  sixth  plates  on 

a  more  or  less  rounded  and  inconspicuous  pro- 

loiig’ation  of  tho  seg*ineiit. 

C3rCt)l* 


61.  Diaspis  boisduvalii  Signoret  (Fig.  9). 

Diaspis  hoisduvalii  S’ignoret,  Essai,  1869,  p.  432. 

In  the  conservatory  of  the  Department  of  Agriculture  on  the 

Sr  ",  f  t-vder-s  joy 

ioZT  “Pon  a  species  of  Livinstonia,  ^ 

the  n-  f  .7'"  This  insect  proved  to  be 

Diaspis  boisduvalii  described  by  Signoret,  and  which  he  found 

infeting  the  various  species  of  orchids  in  the  conservatories  of  the 

.  embourg  It  .s  probable  therefore  that  this  species  will  be 

found  infesting  a  variety  of  plants  in  greenhouses,  and  perhaps 
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even  in  the  open  air  in  the  South.  The  presence  of  this  pest  upon 
the  plant  was  easily  detected  by  discolored  spots  which  it  pro¬ 
duced  in  the  leaves.  These  spots  are  at  first  yellowish,  afterwards 
becoming  dark  brown.  This  insect  may  be  distinguished  from 
the  other  species  of  Diaspis  which  are  known  to  occur  in  this 
country  by  the  fact  that  the  scales  of  the  male  occur  massed  in 
great  numbers  and  the  masses  are  covered  with  a  quantity  of  loose 
white  hairs. 

Scale  of  female. —  The  scale  of  the  female  is  circular  or  a  little 
elongated,  with  the  exuviae  nearly  central.  The  color  of  the  scale 
varies  from  white  to  yellowish  gray;  the  color  of  the  exuviae  is 
similar  to  that  of  the  scale;  in  some  specimens  they  are  a  shade 
darker.  Diameter  of  scale,  2  mm.  (.08  inch). 

Female. —  The  color  of  the  female  is  lemon-yellow,  with  the 
caudal  end  of  the  last  segment  pale  brovm;  the  outline  of  the 
body  is  a  broad  oval,  each  cephalo-lateral  angle  of  the  body  is 
prolonged  into  a  pointed  projection.  The  last  segment  of  the 
body  presents  the  following  characteristics : 


The  mesal 
group  of  spm- 
nerets  consist  of 
from  eight  to 
fifteen ;  the  ceph- 
alo-laterals  of 
from  twenty- 
two  to  twenty- 
nine,  and  the 
caudo  -  laterals 
of  from  fifteen 
to  eighteen. 


The  mesal 
lobes  are  large. 


FIG.  9  (Fig.  101,  Cornell  series) 


wing-shaped,  separated  at  their  base,  divergent,  and  attached  to 
the  body  throughout  the  entire  length  of  their  lateral  margins. 
The  second  and  third  lobes  of  each  side  are  bifurcated;  the  lob¬ 
ules  are  subequal  and  nearly  parallel.  The  fourth  lobe  is  present 
although  rudimentary^;  its  margin  is  serrate. 
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The  plates  are  simple  and  spine-like.  The  first,  second,  third, 
and  fourth  plates  are  laterad  of  the  first,  second,  third,  and  fourth 
lobes  respectively.  There  are  four  or  five  plates,  subequally  dis¬ 
tant  from  each  other,  between  the  fourth  plate  and  the  penultimate 
segment;  these  plates  appear  very  much  like  tubular  spinnerets. 

The  spines  of  the  ventral  surface  are  situated  as  follows:  the 
first  pair,  which  are  large,  project  caudad  between  the  mesal  lobes; 
the  second  and  third  are  mesad  of  the  second  and  third  plates  re¬ 
spectively;  the  fourth  between  the  fourth  and  fifth  plates;  and  the 
fifth  between  the  seventh  and  eighth  plates.  On  the  dorsal  sur¬ 
face  there  is  a  small  spine  laterad  of  the  caudal  end  of  each  mesal 
lobe;  the  second  and  third  spines  are  on  the  lateral  lobules  of  the 
second  and  third  lobes  respectively;  the  fourth  is  mesad  of  the 
fourth  plate;  and  the  fifth  between  the  sixth  and  seventh  plates. 

Laterad  of  each  of  the  first,  second,  and  third  plates  the  margin 
of  the  body  is  prolonged  into  a  papilla  which  bears  an  elongated 
pore.  And  between  the  fifth  and  sixth  plates  there  is  a  conspicu¬ 
ous  pointed  projection,  which  in  color  and  apparent  texture  resem¬ 
bles  the  lobes;  this  also  bears  an  elongated  pore. 

^99'  The  eggs  are  lemon-yellow.  A  single  observation  indi¬ 
cates  that  about  sixty  eggs  are  laid  by  a  single  female. 

Scale  of  male.—  The  scale  of  the  male  is  strongly  tricarinated.  As 
indicated  above,  these  scales  frequently  occur  massed  in  great 
numbers,  and  these  masses  are  covered  with  a  quantity  of  loose 
curled  white  hairs.  Mixed  with  these  hairs  and  scattered  over  the 

scales  IS  usually  a  considerable  quantity  of  white  powdery  sub¬ 
stance. 

Male.  The  color  of  the  male  is  dark  orange;  the  eyes  are  dark 
purple,  almost  black.  The  antennae  are  very  long  and  slender, 

with  the  segments  of  nearly  uniform  size  except  the  first  two  and 
the  last. 

A  large  number  of  the  males  when  they  issued  became  crippled 
by  the  woolly  secretion  which  prevented  the  wings  from  expanding. 

It  is  difficult  to  see  the  use  of  this  woolly  substance. 

The  male  larvae  and  pupae  resemble  the  adult  in  color. 
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THE  PINEAri»LE  HUALE 

62.  Diaspis  bromeliae  (Kerner)  (Fig.  10). 

Coccus  hromeliac,  Naturgeschichtc  Coccus  hromcliue,  Stuttgart,  1<88. 

C.  bromeliae,  Boucho,  Ent.  Zeit.  Stettin  (1844),  29o.  ^ 

C.  bromeliae,  BouchC^,  Boisduval,  Ent.  Ilort.  (18'GO>  «134. 

Diaspis  bromeliae,  Kei’ner,  Signorct  Essai,  1869,  434. 

Upon  pineapple  {Ananassa  saliva)  growing  in  the  conservatory 
of  the  Department  of  Agriculture  at  Washington  and  upon  Bilber- 
gia  zebrina,  an  ornamental  plant  belonging  to  the  same  natural 
order  as  the  pineapple,  I  found  a  species  of  Diaspis  which  I  be¬ 
lieve  to  be  the  one  which  has  been  so  destructive  to  pineapples  in 
hothouses  in  Europe.  The  descriptions  in  the  books  of  the  Eu¬ 
ropean  species  are  so  general  that  I  do  not  feel  perfectly  sure  of 
the  identity  of  our  species  with  that;  still  I  think  there  is  but  little 

doubt. 

Boisduvar"^  speaks  of  this  insect  as  a  scourge  in  the  hothouses 
where  pineapples  are  cultivated,  and  states  that  almost  always  it 
is  necessary  to  destroy  the  infested  plants  in  order  to  avoid  conta¬ 
gion,  as  it  is  impossible  to  remove  the  insects  with  a  brush  when 
they  settle  within  the  sheaths  of  the  leaves.  But  the  same  writer 
also  states  that  at  Berlin  and  in  Russia  they  destroy  this  insect  in 

the  pineapple  hothouses  by  using  limewater. 

Scale  of  female.—  The  scale  of  the  female  is  circular  with  the  ex¬ 
uviae  nearly  marginal.  The  scale  is  white ;  the  exuviae  are  very  * 

light  yellow.  The  first  larval  skin  is  usually  naked,  the  second 
covered  with  a  delicate  film.  Diameter  of  scale,  2  to  2.4  mm. 

(.07  to  .09'  inch).  ^  ^ 

Female.— The  body  of  the  female  is  broadly  ovate  in  outline;  it 

is  variable  in  color;  it  is  usually  a  pale  dirty  yellow  with  a  faint 
tinge  of  purple;  some  are  whitish  yellow  with  irregular  pale  pur¬ 
plish  markings,  and  others  are  of  a  reddish  yellow  tint.  The  last 
segment  presents  the  following  characters ;  .  •, 

*  Essai  sur  I’Entomologie  Ilorticole,  p.  335.  ;  ^ 

x: 

5 
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The  mesal  group  of  spinnerets  consists  of  from  nine  to  fifteen 
usualy  ten  or  eleven;  the  eephalo-laterals,  of  from  twenty  to’ 
wenty-eeven,  usually  twenty-three;  the  caudo-laterals  of  from  fif- 
teen  to  twenty-three,  usually  sixteen  or  seventeen. 

idth  of  one  of  them  and  divergent.  In  shape  and  position  these 

argins  of  these  are  not  _  attached  to  the  body  throughout  their 
entire  length  .as  in  D.  hoisduvalii.  The  second  and  third  lobes  of 
each  side  are  deeply  bifurcated,  with  the  lobules  divergent;  in  each 

Trth  1 

fourth  lobe  IS  present  but  much  less  developed  than  the  other 
lobes;  the  lateral  margin  of  this  lobe  is  serrate.  '  ' 

The  ptoca  are  simple  and  pointed.  The 'first,  second,  third,  and 
fourth  of  each  side  are  laterad  of  the  first,  second,  third,  and  fourth 
obes  respectively.  There  are  four  or  five  plates  subequally  dis- 

seient”  penultimate 

The  spines  of  each  side  on  the  ventral  surface  are  situated  as  fol- 
ows.  first  mesad  of  the  first  lobe;  second,  third,  and  fourth 
aterad  of  the  second,  third,  and  fourth  lobes  respectively;  and  the 
fifth  between  the  seventh  and  eighth  plates.  All  the  ventral  spines 
are  very  minute  except  the  first  pair,  which  are  very  conspicuous. 
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Of  the  dorsal  spines  the  first  is  very  delicate  and  is  situated  laterad 
of  the  first  lobe;  the  second  is  large  and  is  on  the  second  lobe  near 
its  lateral  margin ;  the  third  and  fourth  are  laterad  of  the  third  and 
fourth  lobes  respectively ;  and  the  fifth  is  about  midway  between 
the  sixth  and  seventh  plates. 

Between  the  fifth  and  sixth  plates  there  is  a  triangular  prolonga¬ 
tion  of  the  body,  which  bears  an  elongated  pore. 

The  penultimate  and  antepenultimate  segments  bear  plate-like 

spinnerets. 

^^^_The  eggs  are  yellow;  those  recently  deposited  are  paler 
than  those  ready  to  hatch.  Our  observations  indicate  that  a  single 

female  lays  about  one  hundred  and  fifty  eggs. 

Larva  —  The  recently  hatched  larvae  are  orange-yellow  with 

the  eyes  dark  purplish. 

Scale  of  male. —  The  scale  of  the  male  is  strongly  tricarinated ; 
the  exuviae  are  yellow. 

Male.— The  body  of  the  male  is  orange-yellow;  the  legs  and 
antennae  are  light  yellow;  and  the  eyes  are  black.  The  full- 
grown  larva  of  this  sex  is  of  a  dark  orange  color  with  very  dark 
purplish  eyespots.  The  last  segment  is  almost  colorless;  it  is 
narrow,  broadening  slightly  toward  the  end.  The  pupa  is  also  or¬ 
ange,  wi  tfi  dark  purplish  eyes  and  colorless  members. 

Described  from  ten  females,  two  males,  and  many  scales  of  each 

sex. 

Natural  enemies. —  Many  of  the  scales  of  the  male  are  pierced 
with  a  hole,  evidently  made  by  a  parasite,  which  is  probably  a 
ehalcid. 


THE  DIASPIS  OF  CACTUS 

63.  Diaspis  cacti  n.  sp.  (Fig.  11). 

In  a  conservatory  at  Ithaca,  N.  Y.,  I  found  an  undescribed 
species  of  Diaspis  infesting  the  cactuses.  This  insect  occurred  so 
abundantly  as  to  necessitate  the  throwing  away  of  a  large  number 
of  these  plants. 

Scale  of  female. —  The  scale  of  the  female  is  circular,  with  the 
exuviae  nearly  central.  The  color  of  the  scale  varies  from  grayish 
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white  to  light  green.  The  exuviae  are  dark  brown,  contrasting 
strongly  in  color  with  the  remainder  of  the  scale.  Diameter  of 
scale,  1.7  mm.  (.06  inch). 

Female.  The  outline  of  the  body  of  the  female  is  circular;  the 
color  is  white,  tinged  with  greenish  yellow,  and  with  the  caudal 
end  brown.  The  last  segment  presents  the  following  characters: 


The  mesal  group  of  spinnerets  consists  of  from  six  to  thirteen, 
usually  thirteen;  the  cephalo-laterals,  of  from  thirteen  to  twenty- 
two;  and  the  caudo-laterals  of  from  nine  to  fifteen,  usually  four¬ 
teen. 

The  mesal  lobes  are  small,  with  their  margins  entire;  they  are 
widest  near  the  middle  of  their  length,  and  from  that  point  diverge 
caudad.  The  second  and  third  lobes  of  each  side  are  bifurcated ; 
the  lobules  are  subequal  and  parallel.  A  rudimentary  fourth  lobe 
is  present  with  its  margin  usually  entire,  sometimes  more  or  less 
serrate. 

The  plates  are  rather  stout  and  conical.  The  first,  second,  third, 
and  fourth  are  laterad  of  the  first,  second,  third,  and  fourth  lobes  re¬ 
spectively;  the  fourth  and  fifth  are  usually  nearer  each  otlier  than 
any  other  two;  the  sixth,  seventh,  and  eighth  are  usually  at  sub¬ 
equal  distances  from  each  other,  although  in  some  specimens  two 
are  grouped  together. 

The  spines  of  the  ventral  surface  are  usually  small  in  this  species, 
while  thoso  of  the  dorsal  surface  are  large.  Those  of  the  ventral 
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surface  are  situated  as  follows:  the  first  pair  are  between  the  rae- 
sal  lobes,  but  are  not  so  conspicuous  as  is  usual  in  this  genus; 
the  second  and  third  are  on  the  mesal  part  of  the  base  of  the  sec¬ 
ond  and  third  plates  respectively;  the  fourth  is  between  the  fourth 
and  fifth  plates;  we  have  been  unable  to  discover  a  sixth  ventral 
spine  in  this  species.  On  the  dorsal  surface  the  first  spine  is  lat- 
erad  of  the  first  lobe;  the  second  and  third,  on  the  lateral  part  of 
the  lateral  lohules  of  the  second  and  third  lobes  respectively;  the 
fourth,  mesad  of  the  fourth  plate;  and  the  fifth,  usually  laterad  of 
the  sixth  plate. 

Laterad  of  each  of  the"  first,  second,  and  third  plates  the  mar¬ 
gin  of  the  body  is  prolonged  into  a  papilla  which  bears  an  elon¬ 
gated  pore. 

There  is  a  larger  projection  bearing  an  elongated  pore,  between 
the  fifth  and  sixth  plates;  this  projection  is  not  nearly  so  long  nor 
pointed  as  in  D.  ananasme  and  D.  hoisduvalii. 

Scale  of  7nale. —  The  scale'  of  the  male  is  unicarinated,  the  lat¬ 
eral  carinae  being  obsolete  or  wanting;  the  color  of  the  exuviae 
vary  from  a  transparent  yellowish  to  brown. 

Male: — The  male  "has  not  yet -been  observed. 

Described  from  twenty  females,  and  many  scales' of  each  sex. 

There  is  a  cldsely  allied' species  described  by  European 'authors, 
which  also  infests  cactuses,  the  Diaspis  calyptroides  of  Costa.  The 
two  species  may  be  separated  ' by  the  following ;  table:  The'.' charac¬ 
ters  of  D.  ‘  calyptroides  are  drawn  from  the  ‘excellent  description 
given  by  Signoret. 


D.  CACTI 

Body  of  female  white  tinged  with 
greenish  yellow. 

Cephalo-lateral  group  of  spinnerets 
oval  or  round. 

Caudo-lateral  group  of  spinnerets  elon¬ 
gate. 

Mesal  group  consisting  of  six  to  thir¬ 
teen  spinnerets,  usually  thirteen. 

Cephalo-laterals  of  thirteen  to  twenty- 
two. 

Caudo-laterals  of  nine  to  fifteen,  usu¬ 
ally  fourteen. 


D.  CALYPTROIDES 
Body  of  female  of  an  orange- red. 

Cephalo-lateral  group  of  spinnerets 
elongate. 

Caudo-lateral  group  of  spinnerets  more 
rounded. 

Mesal  group  of  six  to  seven. 
Cephalo-laterals  of  sixteen  to  eighteen. 
Caudo-laterals  of  sixteen  to  eighteen. 
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Natural  enemies. —  I  have  bred  a  clialcid  parasite  from  Diaspis 
cacti ^  a  species  of  Aplielinus. 


THE  JUNIPER  SCALE 

64.  Diaspis  carueli  Targ.-Tozz. 

Diaspis  carueli  Targioni-Tozzetti,  Catal.  (1868). 

D.  carueli  Targ.-Tozz.  Signoret,  Essai,  18(50,  p.  480. 

This  insect  is  very  common  at  ashington,  D.  C.^  on  various 
species  of  juniper  and  allied  plants.  For  description  and  figures, 
see  Agr.  Report  1880,  page  310.  In  fifth  line  from  bottom  of  page 
310,  for  Plate  XX  read  Plate  XXI. 

Natural  enemies. —  This  species  is  infested  by  the  clialcid  parasite 
Aplielinus  mytilaspidis  LeBaron,  which  is  described  and  figured  in 
Agr.  Report  1880,  page  354  (Plate  XXIII,  fig.  1). 

THE  PEAR  TREE  OYSTER  SCALE 

65.  Diaspis  ostreaeformis  (Curtis). 

Aspidiotus  ostreaeformis  Ruricola  [Curtis],  Gardeners’  Chronicle,  1843,  p. 
803. 

Aspidiotus  circularis  Fitch,  Annual  Report  ‘N.  Y.  State  Agr.  Society  18o6 
p.  42G,  ’  ' 

This  is  a  common  species  on  apple  and  pear  in  England;  and 
this  year  I  have  received  it  from  the  Chief  Executive  Plorticultural 
Officer  of  California,  Mr.  Matthew  Cooke,  who  found  it  infesting 
pear  trees  at  Sacramento.  It  is  probable  that  it  occurs  also  in  the 
Eastern  States,  as  Signoret  states  that  it  is  the  species  found  by 
Fitch  in  New  \ork  and  described  by  him  under  the  name  of  As- 
pidiotus  circularis.  There  is  no  specimen  of  the  A.  circularis  of 
Fitch  in  the  collection  of  the  New  York  State  Agricultural  Society, 
and  the  type  in  the  private  collection  of  Fitch  is  merely  a  frag¬ 
ment  of  a  scale  gummed  to  a  card.  From  this  fragment  it  would 
be  impossible  to  recognize  the  species.  We  are  therefore  forced  to 
accept  the  conclusion  of  Signoret,  which  in  all  probability  is  cor¬ 
rect,  as  he  corresponded  with  Dr.  Fitch  and  received  specimens  of 
Coccidae  from  him.  For  description  and  figures  of  this  insect, 
see  Agr.  Report  1880,  page  311. 
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THE  ROSE  SCALE 

66.  Diaspis  rosae  (Sand.). 

Aspidiotus  rosae  Sandl>erg  (1784),  Abhancl.  Priv.  Boh.,  no.  6,  p.  317. 

Diaspis  rosae  Signoret,  Essai,  1809,  p.  441. 

This  is  a  common  white  scale  of  the  rose  which  is  very  widely 
distributed  both  in  Europe  and  in  this  country.  I  have  found  it 
also  on  raspberries  and  blackberries.  For  descriptions  and  figures, 
see  Agr.  Report  1880,  page  312. 


SPECIES  OF  DIASPIS  NOT  YET  OBSERVED  IN  THE  UNITED  STATES 

67.  Diaspis  blankenhorni  Targ.-Tozz. 

Diaspis  hlankenhorni  Targioni-Tozzetti,  Soc.  Ent.  Ital.  Resocanti,  1879,  p.  17. 

I  have  not  been  able  to  see  the  description  of  this  species. 

68.  Diaspis  calyptroides  Costa. 

Diaspis  calyptroides  Costa  (1827),  Faun.  Nap.,  PL  6,  fig.  2. 

Aspidiotus  echinocacti  Bouche,  Schadl.  (1833),  53,  3. 

D.  calyptroides  Costa.  Signoret,  Essai.  1869,  p.  434. 

This  is  a  very  abundant  species  upon  cactuses  in  Europe,  where 
it  has  probably  been  introduced  from  Mexico.  Doubtless  the 
species  occurs  in  conservatories  in  this  country,  but  I  have  not 
yet  met  it.  For  the  characters  by  which  it  may  be  recognized,  see 
comparison  of  this  species  with  Diaspis  cacti,  page  93  above. 

Targioni-Tozzetti  states  that  the  species  described  by  Bouche 
under  the  name  of  Aspidiotus  echinocacti  is  identical  with  this. 

69.  Diaspis  cymbidii  Bouche. 

Aspidiotus  cymhidU  Bouche,  Ent.  Zeit.  (1844),  V.  296. 

Diaspis  cymhidii  Bouche.  Signoret,  Essai,  1809,  p.  430. 

This  is  a  species  which  infests  Cymbidium,  a  genus  of  tropical 
orchids.  The  description  given  by  Bouche  is  so  general  that  it 
only  enables  one  to  determine  the  genus  of  this  insect. 
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70.  Diaspis  juniperi  (Bouche). 

Aspidiotus  juniperi  Bouche,  Ent.  Zeit.  Stett.,  1851,  XII,  111. 

Diaspis  juniperi  Targioni,  Cat. 

This  is  a  species  which  infests  juniper  {Juniperus  communis)  in 
Europe.  Targioni-T  ozzetti  states  that  it  is  distinct  from  his  D. 
carueli;  but  I  know  of  no  description  which  gives  any  important 
characters  of  the  species  described  by  Bouche. 

71.  Diaspis  leperii  Signoret. 

Diaspis  leperii  Signoret,  Essai,  ISGO,  p.  4.37. 

This  is  a  species  which  infests  peach  in  Europe.  The  scale  of 
the  female  is  yellowish  gray,  with  the  exuviae  yellow,  and  more  or 
less  central.  The  mesal  group  of  spinnerets  consists  of  eight,  the 
cephalo-laterals  of  from  twelve  to  thirteen,  and  the  caudo-laterals 
of  eight.  The  scale  of  the  male  is  unicarinate.  This  species  will 
probably  be  found  in  this  country. 

72.  Diaspis  minima  Targ.-Tozz. 

Diaspis  minima  Targioni-Tozzetti,  Catal.  (1868),  43. 

D.  minima  Targ.  Signoret,  Essai,  1869,  p.  438. 

This  species  infests  arbor  vitae  in  Europe.  It  is  evidently  very 
closely  allied  to  Diaspis  carueli,  but  is  readily  distinguished  from 
that  species  by  the  form  of  the  scale  of  the  male,  whch  is  described 
as  being  without  carinae.  Signoret  states  that  it  is  the  smallest 
species  known  to  him. 

73.  Diaspis  visci  Schrank. 

C.  vised  Schrank  (1781),  Enuin.  Ins.  Aust.,  296,  588. 

Aspidiotus  visci  Loew,  Verb.  Zool.  Bot.  Gesells.  zu  Wien,  XII,  11(>. 

Diaspis  visci  Schrank.  Loew,  Verb.  Zool.  Bot.  Ges.,  XXII,  273. 

In  Europe  on  the  true  mistletoe  {Viscum  album)  there  is  found 
a  species  of  Diaspis  which  presents  the  following  characters:  The 
scale  of  the  female  is  circular  with  the  exuviae  central;  the  scale 
is  white;  the  exuviae  dark  yellow  or  brown.  The  mesal  group  of 
spinnerets  consists  of  from  ten  to  twelve,  the  cephalo-laterals  of 
from  eleven  to  twelve,  and  the  caudo-laterals  of  from  nine  to  ten. 
In  the  figures  given  by  Loew*  only  two  pairs  of  lobes  are  indi- 

*  Verb.  Zool.  Bot.  Gesells.,  XXII  (1872),  Taf.  IV. 
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cated,  and  tlie  plates  are  represented  as  })eing  simple,  pointed, 
and  unusually  large.  The  plates  are  also  unusually  numerous ; 
in  the  more  carefully  drawn  figure,  seventeen  are  represented  on 
one  side  and  twenty  on  the  other.  Tlie  scale  of  the  male  is  uni- 
carinate. 


Genus  CHIONASPIS  Signoret 

Signoret,  Essai,  18G9,  p.  442 

This  genus  includes  species  of  Diaspinae  in  which  the  scale  of 
the  female  is  long,  usually  much  widened,  and  with  the  exuviae 
at  one  extremity;  the  scale  of  the  male  is  white,  carinated  (except 
in  Cli.  ortholobis),  with  the  side  parallel,  and  the  larval  skin  at  the 
cephalic  end.  The  last  segment  of  the  female  presents  five  groups 
of  spinnerets. 

The  scale  of  the  female  is  always  elongated  but  the  outline  may 
be  either  more  or  less  irregular,  as  in  Ch.  furfurus  (Plate  .II,  fig.  4), 
or  regular,  as  in  Ch.  pinifolii  (Agr.  Report  1880,  Plate  YI,  fig.  2b). 
In  the  former  ease  it  may  approach  Diaspis;  but,  as  indicated  else¬ 
where,  I  know  of  no  ease  in  which  the  scale  of  a  Chionaspis  is 
round  enough  to  be  mistaken  for  a  Diaspis,  or  a  Diaspis  which  is 
elongated  enough  to  be  mistaken  for  a  Chionaspis.  In  the  second 
ease,  where  the  outline  is  regular,  the  scale  resembles  that  of  a 
Mytilaspis  in  shape;  but  the  generic  position  of  the  species  can  be 
determined  by  a  glance  at  the  scale  of  the  male,  which  is  white 
and  carinated  in  Chionaspis,  and  neither  white  nor  carinated  in 
Mytilaspis.  In  fact,  these  two  genera  can  in  almost  all  cases  be 
distinguished  by  the  color  of  the  scale.  I  know  of  no  Mytilaspis 
in  which  the  scale  of  either  sex  is  white ;  and  excepting  the  females 
of  Ch.  euonymi  and  Ch.  ficus,  I  know  of  no  Chionaspis  in  which 
the  scale  of  either  sex  is  not  white. 

Our  species  of  Chionaspis  may  be  determined  by  the  following 
table : 

A.  Seale  of  female  black  or  blackish  brown. 

B.  Female  with  groups  of  spinnerets;  plates  in  twos. 

euonymi. 

BB.  Female  without  groups  of  spinnerets;  plates  single.  citri. 
AA.  Scale  of  female  white  or  grayish  white. 
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C.  Scale  of  female  resembling  Mytilaspis  in  form  (i.  e.,  nar¬ 
row  ) . 

D.  Exuviae  naked;  infesting  conifers.  pinifolii. 

DD.  Second  skin  more  or  less  covered;  infesting  grasses. 

spartinae. 

CC.  Scale  of  female  typical  (i.  e.,  much  widened). 

E.  Last  segment  of  female  with  single  mesal  lobe. 

quercus. 

EE.  Last  segment  of  female  with  a  pair  of  mesal  lobes. 

F.  Body  of  female  yellowish  or  brownish. 

G.  Last  segment  of  female  with  two  club-shaped 
organs  cephalad  of  mesal  lobes.  biclavis. 

GG.  Last  segment  of  female  without  club-shaped 
organs.  nyssae. 

FF.  Bod}^  of  female  reddish  or  purple. 

H.  Mesal  lobes  short,  broad,  and  rounded, 
being  nearly  circular  (Agr.  Report  1880,  Plate 
XVI,  fig.  3);  a  single  plate  laterad  of  each 
second  and  third  lobe.  furfurus. 

HH.  Mesal  lobes  longer. 

I.  Distal  ends  of  mesal  lobes  pointed  or  ob¬ 

scurely  trilobed  (Plate  X,  fig.  4);  a  single 
plate  laterad  of  each  second  lobe,  and 
usually  two  plates  laterad  of  each  third 
lobe.  lintneri. 

II.  Distal  ends  of  mesal  lobes  rounded,  usu¬ 
ally  two  plates  laterad  of  each  second  and 
third  lobe  (Agr.  Report  1880,  Plate  XVI, 
figs.  5  and  G). 

K.  Mesal  lobes  parallel;  scale  of  male 
without  carinae.  ortholobus. 

KK.  Mesal  lobes  diverging;  scale  of  male 
tricarinated.  salicis. 


THE  MINING  SCALE 

74.  Chionaspis  (?)  biclavis  n.  sp.  (Fig.  12,  and  Plate  II,  fig.  11). 

The  species  for  which  I  propose  the  specific  name  biclavis  and 
the  popular  name  the  mininc/  scale  occurs  in  considerable  num- 
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bers  in  the  conservatory  of  the  Department  of  Agriculture.  It  has 
been  found  upon  the  following-named  plants:  Diospyrus  ehenum, 
Ficus  laurifolia,  a  .species  of  Tamarindus,  and,  according  to  my 
notes,  upon  two  plants  labeled  Ochras  sapota  and  Etaecarpus  cyanus, 
respectively. 

This  species,  of  which  only  the  female  is  known,  is  remarkable 
on  account  of  its  hal)it  of  burrowing  l)eneath  tlie  epidermal  layer 
of  the  leaf  or  twig  which  it  infests.  The  color  of  the  scale  is 
white;  but  this  color  is  almost  invariably  obscured  by  the  layer  of 
vegetable  tissue  beneath  which  the  scale  is,  and  which  adheres 
closely  to  the  scale.  Figure  11  of  Plate  II  represents  a  scale  taken 
from  a  leaf  of  tig.  The  position  of  one  of  these  scales  is  indicated 
only  by  a  rust-red  elevated  spot  on  the  leaf,  the  dermal  layer  of 
the  leaf  with  its  hairs  being  continuous  over  the  surface  of  the 
scale.  The  scales  were  most  abundant  on  the  twigs  of  Diospyrus 
ehenum,  which  in  some  instances  were  nearly  completel}^  covered 
by  it. 

Scale  of  female. —  The  scale  of  the  female  is  very  nearly  circular. 
On  this  account  I  place  the  species  in  this  genus  only  provision¬ 
ally,  until  the  scale  of  the  male  is  found.  The  exuviae  are  margi¬ 
nal  and  project  beyond  the  edge  of  the  scale,  giving  the  whole  scale 
more  nearly  the  form  of  Chionaspis  than  of  any  other  known  genus. 


fk;.  12  (Fig.  104,  Cornell  series) 
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Female. —  The  characters  presented  by  the  last  segment  of  the  fe¬ 
male  (Fig.  12)  are  as  unusual  as  those  presented  by  the  scale. 
The  pores  on  the  dorsal  surface  of  the  segment  are  very  small. 
Scattered  over  the  ventral  surface  are  numerous  minute  spines. 
The  groups  of  spinnerets  are  wanting. 

The  mesal  lobes  are  large,  oblique;  nearly  twice  as  broad  as 
long;  approximate  at  the  base;  the  mesal  margins  diverge  slightly; 
distal  margin  serrate;  meso-distal  angle  rounded  and  produced  in¬ 
to  a  lobule.  The  second  lobe  is  very  small,  being  simply  an  an¬ 
gular  projection  of  the  body  wall.  The  third  lobe  is  about  three 
times  as  wide  as  the  second  lobe,  but  it  projects  only  a  little  be¬ 
yond  the  margin  of  the  segment. 

The  jylates  are  simple  and  spine-like.  There  are  two  minute 
ones  between  mesal  lobes ;  two  between  first  and  second  lobes ; 
two  or  three  between  second  and  third  lobes;  a  group  of  three  or 
four  larger  ones  laterad  of  third  lobe;  and  another  group  of  four 
or  five  still  larger  ones  about  midwa}-  between  this  group  and  the 
penultimate  segment.  Each  of  the  three  segments  preceding  the 
last  bears  on  each  lateral  margin  about  seven  plates. 

Two  spines  accompany  each  group  of  plates,  one  on  the  dorsal 
surface  and  one  on  the  ventral.  The  first  and  second  spines  of 
each  side  are  very  small;  the  third,  which  is  between  the  second 
and  third  lobes,  is  the  largest;  the  fourth  and  fifth  are  successively 
smaller. 

There  are  two  conspicuous  club-shaped  Organs  which  appear  like 
thickenings  of  the  body  wall,  but  which  are  really  within  the  body 
cephalad  of  the  mesal  lobes.  These  organs  are  about  three  times 
as  long  as  the  mesal  lobes;  they  converge  caudad;  and  the  cephalic 
end  of  each  is  suddenly  enlarged.  This  species  may  be  distin¬ 
guished  from  any  other  known  American  coccid  by  the  presence 
of  these  organs. 


THE  ORANGE  CHIONASPIS 

75.  Chionaspis  citri  n.  sp.  (Fig.  13). 

Chionanpis  cuonymi  Comstock  (in  part),  Agr.  Rept.  18S0,  p. 

In  the  Report  of  the  Department  of  Agriculture  for  ISSO  T  de¬ 
scribed  a  species  of  Chionaspis  which  differed  from  all  other  spe- 
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cies  of  that  genus  known  at  that  time  by  the  color  of  the  scale  of 
the  female,  which  is  l)lack.  This  species  was  found  on  Euonymus 
lati folia  at  Norfolk,  \a.  1  stated  in  my  account  of  this  insect  that 

it  occurred  also  on  orange  trees  in  Louisiana  and  Cuba.  A  re¬ 
examination  of  the  specimens  on  orange  has  convinced  me  that 
they  are  specifically  distinct  from  those  on  euonymus.  I  therefore 
propose  for  that  form  the  specific  name  of  citri.  The  species  can 
be  recognized  by  the  following  characters: 

Scale  of  female. —  The  scale  of  the  female  is  of  a  dirty  blackish 
brown  color  with  a  gray  margin;  the  exuviae  are  brownish  yellow. 
There  is  a  central  ridge  from  which  the  sides  of  the  scale  slope  like 
the  roof  of  a  house.  The  greater  prominence  of  this  ridge  and 
the  more  elongated  form  of  the  scale  are  the  principal  differences 
between  this  scale  and  that  of  the  female  of  Ch.  euonymi.  There  is 
no  danger  of  its  being  mistaken  for  any  other  known  species. 

Female. —  The  last  segment  of  the  female  presents  the  following 
characters : 


FIG.  13  (Fig.  105,  Cornell  series) 


The  groups  of  spinnerets  are  wanting.  In  two  specimens,  how¬ 
ever,  I  have  seen  a  single  compound  spinneret  in  place  of  the 
mesal  and  cephalo-lateral  groups.  A  number  of  simple  spinnerets 
are  located  as  shown  in  the  figure.  Upon  the  disk  of  each  of 
those  near  the  margin  of  the  segment  was  observed  a  delicate  short 


spine. 
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^  The  mesal  lobes  are  conspicuous,  diverge  distad,  and  are  serrate. 
They  are  larger  and  more  distinctly  serrate  .than  in  Ch.  eiwnymi. 
The  second  and  third  lobes  are  deeply  incised,  and  more  or  less 

serrate.  In  each  ease  tlie  mesal  lobule  is  larger  than  the  lateral 
one. 

There  is  one  plate  laterad  of  each  lobe,  one  midway  between 
third  lobe  and  the  penultimate  segment,  and  one  near  the  penul¬ 
timate  segment.  This  segment  and  the  antepenult  bear  on  each 
side  five  or  six  plate-like  spinnerets. 

On  the  dorsal  surface,  the  spines  are  as  follows:  One  laterad 
first  lobe;  one  between  the  lobules  of  the  second  and  third  lobes 
respective!}^ ;  one  a  little  more  than  halfway  from  the  third  to  the 
fourth  plate;  and  one  similarly  situated  between  the  fourth  and 
fifth  plates.  There  is  usually  a  notch  or  incision  in  the  margin  of 
the  segment  near  which  the  fourth  and  fifth  spines  are  situated. 
On  the  ventral  surface,  the  first  spine  is  obsolete  or  wanting;  the 
second  and  third  are  laterad  of  the  lateral  lobule  of  the 'second 
and  third  lobes  respectively;  the  fourth  and  fifth  are  just  mesad 
of  the  base  of  the  fourth  and  fifth  plates  respectively.  There  are 
also  one  or  two  spines  among  the  plates  on  the  penultimate  and 
antepenultimate  segments. 

This  species  may  readily  be  distinguished  from  Ch.  euonymi  by 
the  following  characters:  there  are  no  groups  of  spinnerets;'  the 
mesal  lobes  are  larger  and  more  distinctly  serrate  than  i'n  Ch 

euonymi;  and  in  the  last-named  species  the  plates  are  in  twos, 
while  in  Ch.  citri  they  occur  singly. 


THE  CHIONA.SPIS  OF  EUONYIMITS 

76.  Chionaspis  euonymi  Comstock. 

This  IS  a  very  destructive  enemy  of  Euonymus  latifolia  at  Nor¬ 
folk,  Va.  For  description  and  figures,  see  Agr.  Report  1880,  page 
313.  I  know  of  no  other  food  plant  of  this  species  than  euony¬ 
mus,  the  supposed  specimens  of  this  species  on  orange  having 
proved  specifically  distinct.  (See  Chionaspis  citri,  above.) 
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THE  SCURFY  BARK  LOUSE 

77.  Chionaspis  furfurus  (Fitch). 

“Approaches  Coccu.s  crijptof/amu.s  Dalman.”  Harris,  Insects  injurious  to 
vegetation,  1.S41,  p.  208  (Flint  od.,  p.  254). 

Aspidiotus  furfurus  Fitch,  Report  N.  Y.  State  Agr.  Soc.,  ISoG,  p.  302, 
Asjndiotus  cerasi  Fitch,  Report  N.  Y.  State  Agr.  Soc.,  185G,  p,  3GS. 

Coccus  Harrisii  Walsh,  Prairie  Farmer,  May  18G0. 

Aspidiotus  Harrisii  Walsh,  Signoret,  Essai,  187G,  p,  G04, 

Chionaspis  furfurus  (Fitch)  Comstock,  Report  1880,  p,  31o, 

This  is  the  common  white  scale  of  pear  and  apple.  It  also  in¬ 
fests  the  different  species  of  cherry,  and  has  been  found  on  the 
European  mountain  ash  {Sorbus  aucuparia)  in  this  country.  For 
description  and  figures,  see  Agr.  Report  18(S0,  page  315. 


LINTNER’S  SCALE  INSECT 

78.  Chionaspis  lintneri  n.  sp.  (Fig.  14). 

I  have  received  from  the  State  Entomologist  of  New  York  a 
species  of  Chionaspis  which  infests  a  species  of  alder.  Viburnum 
lantanoides,  and  a  third  unknown  plant. 

Scales. —  The  scales  of  this  species  so  closely  resemble  those  of 
Chionaspis  solids  that  I  have  been  unable  to  detect  any  constant 
difference.  That  of  the  female  is  white,  sometimes  slightly  brown¬ 
ish,  much  widened  near  the  caudal  end,  and  wfith  the  exuviae  na¬ 
ked;  that  of  the  male  is  white  and  tricarinated. 

F emale. —  The  color  of  the  body  in  old  dry  specimens  is  reddish 
brown  with  the  last  segment  yellow.  In  living  specimens  it  is 
probably  as  with  C.  salicis,  reddish. 
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FIG.  14  (Fig.  106,  Cornell  series) 

There  are  five  groups  of  spinnerets  (Fig.  14)  :  the  mesal  consists  of 
eleven  to  seventeen,  the  cephalo-laterals  each  of  thirty  to  forty, 
usually  thirty-five,  and  the  caudo-laterals  of  about  twenty-five! 
The  mesal  and  cephalo-lateral  groups  are  confluent,  being  joined 
by  two  or  three  rather  elongated  spinnerets. 

There  are  three  pairs  of  well-developed  lobes )  the  distal  ends  of 
the  mesal  lobes  are  pointed  or  obscurely  trilobed;  the  second  and 
third  lobes  are  deeply  incised;  the  mesal  lobule  is  in  each  case 
much  the  larger;  the  distal  margin  of  each  lobule  is  simply 
rounded. 

Theie  is  one  plate  laterad  of  each  of  the  mesal  and  second  lobes; 
usually  two  laterad  of  each  third  lobe,  but  sometimes  only  one; 
and  two  plates  about  halfway  between  each  third  lobe  and  the 
penultimate  segment.  The  penultimate  segment  bears  on  each 
side  six  to  nine  plates,  and  the  antepenultimate  about  twelve; 
there  are  also  a  few  of  these  plates  cephalad  of  this  segment. 

On  the  dorsal  surface  there  is  a  spine  on  the  lateral  part  of  each 
lobe,  and  one  a  short  distance  mesad  of  the  fifth  plate.  The  ven¬ 
tral  spines  are  much  smaller,  and  in  each  ease  with  the  exception 
of  the  first,  which  is  wanting,  are  situated  a  short  distance  laterad 
of  those  on  the  dorsal  surface. 
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THE  SOUR-UUM  SCALE 

i 

79.  Chionaspis  nyssae  Comstock. 

This  is  a  species  iourul  upon  the  black,  or  sour,  gum  {Nyssa  mul- 
tijlora),  in  North  Carolina.  For  description  and  figure,  see  Agr. 
Report  1880,  page  316. 


THE  CALIFORNIA  WILLOW  SCALE 

80.  Chionaspis  ortholobis  Comstock. 

I  found  this  species  upon  willow  in  southern  California.  It  dif¬ 
fers  from  all  other  known  species  of  this  genus  in  that  the  scale  of 
the  male  is  not  carinated.  For  description  and  figures,  see  Agr. 
Report  1880,  page  317. 


THE  PINE-LEAF  SCALE  INSECT 

81.  Chionaspis  pinifolii  (Fitch). 

Aspidiotuft  pinifoliac  Fitch,  Report  N.  Y.  State  Agr.  Soc.,  1855,  p.  488. 
Mytilaspis  pinifolii  (Fitch)  LeBaron,  First  Report  State  Entomologist  of 
Illinois,  p.  88. 

Chionaspis  pinifoliac  (Fitch)  Comstock,  Report  1880,  p.  318. 

This  is  the  common  white  scale  of  pine  and  spruce;  it  occurs 
throughout  the  United  States.  For  description  and  figures,  see  Agr. 
Report  1880,  page  318. 

The,  color  of  the  eggs  of  this  species  is  purplish  brown,  covered 
slightly  with  a  whitish  powder. 

Natural  enemies. —  This  species  is  preyed  upon  by  the  chalcid  par¬ 
asite  Aphelinus  mytilaspidis  LeBaron,  which  is  described  in  Agr. 
Report  1880,  p.  354. 


THE  CHIONASPIS  OP  OAK 

82.  Chionaspis  quercus  Comstock. 

This  is  an  interesting  species  which  I  found  on  white  oak  {Quer¬ 
cus  lohata),  in  the  San  Fernando  Valley,  California.  It  differs  from 
all  Diaspinae  known  to  me  in  that  the  caudal  end  of  the  body  of 
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the  femalG  is  terininated.  by  a  single  niesal  lobe.  For  description 
and  figures,  see  Agr.  Report  1880,  page  319.  Add  to  this  description 
Plate  XI,  figure  8,  scale  of  female. 


THE  WILLOW  SCALE 

83.  Chionaspis  salicis  (Linn.). 

Coccus  salicis  Linn..  S.vst.  Nat.,  741,  15. 

Chionaspis  salicis  Signoret,  Essai,  1869,  p.  447. 

Chionaspis  fraxini  Signoret,  Essai,  1869,  p.  445. 

Aspidiotus  salicis-nigrae  Walsh,  Report  Acting  State  Entomologist  of  Illi¬ 
nois  (1868),  p.  40. 

Mytilaspis  salicis  LeBaron,  Second  Report  State  Entomologist  of  Illinois 
(1872),  p.  140. 

This  is  the  common  white  scale  of  willow  and  ash  in  Europe 
and  in  this  country.  For  description  and  figures,  see  Agr.  Report 
1880,  page  320;  Plate  XVI,  figure  5,  margin  of  last  segment  of  female. 
Compare  this  figure  with  figure  6  of  the  same  plate,  which  repre¬ 
sents' the  margin  of  the  last  segment  of  Ch.  ortholohis.  The  im¬ 
portant  character  is  the  diTcction  of  the  mesal  lobes.  The  number 
of  the  plates  on  the  lateral  margin  of  the  segment  varies  in  each 
species.  The  most  conspicuous  difference  between  these  two  spe¬ 
cies  is  presented  by  the  scale  of  the  male,  which  is  tricarinated  in 
Ch.  salicis  and  has  no  carinae  in  Ch.  ortholohis. 


THE  SALT-MARSH-GRASS  SCALE 
84.  Chionaspis  spartinae  n.  sp.  (Plate  III,  figs.  3  and  3a). 

This  species  is  especially  interesting  on  account  of  its  habitat. 
It  was  collected  by  Mr.  William  Trelease  on  salt  marsh  grass  {Spar- 
tina  stricta),  at  Woods  Holl,  Mass.  The  insects  were  on  plants 
growing  so  that  at  high  tide  they  were  commonly  submerged  in 
pure  salt  water  nearly  up  to  •  the  insects,  which  when  collected 
were  drenched  with  salt  spray.  The  insects  occurred  in  great  num¬ 
bers  on  the  pieces  of  grass  which  I  received,  the  inner  surface  of 
the  leaves  being  completely  covered  so  that  the  scales  overlapped. 
None  were  observed  on  the  outer  surface  of  the  leaves.  All  the 
scales  were  so  situated  that  the  cephalic  end  was  uppermost. 
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Scale  of  female. —  The  scale  of  the  female  is  snowy  white,  with 
the  exuviae  bright  yellow.  The  second  skin,  however,  is  more  or 
less  covered  with  the  wdiite  excretion.  The  scales  are  long,  nar¬ 
row,  and  curved,  resembling  those  of  IVEytilaspis  in  form,  but  dif¬ 
fering  from  that  genus  in  color. 

Female. —  The  color  of  the  full-grown  female  before  oviposition 
is  as  follows:  head  and  cephalic  part  of  second  segment  lemon- 
yellow  ;  caudal  part  of  second  segment,  third,  and  fourth  seg¬ 
ments  purplish  red;  fifth,  sixth,  and  seventh  segments  lemon-yel¬ 
low  with  central  line  of  purple;  last  segment  light  orange-yellow. 
The  purplish  red  of  the  body  was  due  apparentlj’’  to  the  color  of 
the  contained  eggs.  The  last  segment  presents  the  following  char¬ 
acters  (Plate  III,  figs.  3  and  3a)  : 

The  mesal  group  of  spinnerets  consists  of  fifteen  to  twenty,  the  ceph- 
alo-laterals  of  thirtj’  to  forty,  the  caudo-laterals  of  twenty-five  to  thirty. 

The  mesal  lobes  are  small,  acutely  triangular,  and  diverging;  the 
second  lobes  are  inconspicuous  and  incised ;  the  third  lobes  are 
rudimentarv. 

There  are  two  plates  laterad  of  each  lobe,  and  two  near  the  pe¬ 
nultimate  segment.  The  mesal  member  of  each  pair  of  plates  is 
the  smaller,  and  is  sometimes  concealed  by  the  lateral  plate ;  so 
that  there  appears  to  be  but  one  where  there  are  two. 

On  the  ventral  surface  there  is  a  spine  near  the  base  of  each 
group  of  plates;  on  the  dorsal  surface  there  is  a  spine  a  short  dis¬ 
tance  mesad  of  each  of  the  ventral  spines,  spines  one,  two,  and 
three  being  on  the  corresponding  lobes.  On  the  ventral  surface 
there  is  a  second  row  of  spines  a  short  distance  from  the  caudal 
margin  of  the  segment  (Fig.  — ). 

Scale  of  male. —  The  scale  of  the  male  is  snowy  white,  with  the 
larval  skin  bright  yellow;  it  is  tricarinate  or  unicarinate,  the  later¬ 
al  carinae  being  feeble  or  wanting. 


SPECIES  OP  CHIONASPTS  NOT  YET  OBSERVED  IN  THE  UNITED 

STATES 

85.  Chionaspis  aceris  Signoret. 

Chionasipift  acerift  Signorot,  Espai,  IROO.  p.  442. 

A  species  of  Chionaspis  which  infests  maple  in  Europe  is  de- 
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scribed  by  Signoret  under  the  name  of  C.  aceris.  The  scale  of  the 
female  resembles  that  of  C.  salicis.  The  scale  of  the  male  presents 
a  feeble  carina  on  the  middle  line;  the  extremity  is  rounded  and 
flat.  The  last  segment  of  the  female  presents  a  single  pair  of 
lobes,  and  on  each  side  five  or  six  plates.  The  penultimate  seg¬ 
ment  bears  six  or  seven  plates  on  each  side,  and  the  antepenult 
three.  The  cephalic  border  of  the  head,  which  is  slightly  concave, 
presents  two  little  hairs,  and,  near  the  border,  two  little  irregular 
protuberances  which  Signoret  believed  to  be  vestiges  of  antennae. 

86.  Chionaspis  alni  Signoret. 

Chionaspis  alni  Signoret,  Essai,  1869,  p.  443. 

This  is  a  species  collected  by  Signoret  on  the  bark  of  alder  in 
Switzerland.  The  scale  of  the  female  is  of  the  typical  form,  white, 
with  the  exuviae  reddish  brown.  The  female  is  long  with  the 
abdominal  segmentation  very  pronounced,  the  color  is  yellow  a 
little  reddish;  the  mesal  group  of  spinnerets  consists  of  twelve  to 
fifteen,  the  cephalo-laterals  of  seventeen  to  eighteen,  and  the 
caudo-laterals  of  fifteen  to  sixteen.  The  scale  of  the  male  resembles 
that  of  Ch.  salicis. 

87.  Chionaspis  aspidistrae  Signoret. 

Chionaspis  aspidistrae  Signoret,  Essai,  1869,  p.  443. 

This  is  a  species  which  infests  a  Chinese  liliaceous  plant  belong¬ 
ing  to  the  genus  Aspidistra,  a  plant  used  as  an  ornamental  house 
plant.  The  scale  of  the  female  forms  a  thin  pellicle;  it  is  of  the 
typical  form,  but  is  remarkable  on  account  of  the  large  size  of  the 
second  skin,  which  with  the  first  occupies  about  one-third  of  the 
length  of  the  scale.  The  female  as  described  by  Signoret  is  also 
quite  remarkable.  The  body  is  yellow,  much  elongated,  with  the 
abdominal  segmentation  very  distinct,  the  segments  being  pro¬ 
longed  laterally  into  prominent  lobes ;  the  last  segment  bears  a 
single  pair  of  lobes,  which  are  trilobed  (trifolies) ;  the  mesal  group 
of  spinnerets  of  eight  to  nine,  the  cephalo-laterals  of  eighteen  to 
twenty-four,  and  the  caudo-laterals  of  fifteen  to  eighteen.  The 
lateral  groups  of  spinnerets  are  sometimes  nearly  continuous.  The 
scale  of  the  male  is  tricarinated ;  the  larval  skin  occupies  hardly 
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one-fiftli  of  the  length  of  the  scale,  which  is  four  times  longer  than 
wide.  The  male  is  grayish  white,  more  or  less  rosy,  the  color 
is  a  little  deeper  on  the  head  and  the  middle  of  the  prothorax. 
The  mesothorax  is  very  long  so  that  the  first  pair  of  legs  are  widely 
separated  from  the  second.  The  wings  are  long. 

88.  Chionaspis  braziliensis  Signoret. 

CMonaspis  l)raziliensis  Signoret,  Essai,  1869,  p.  444. 

This  species  was  described  from  specimens  collected  at  Bahia, 
Brazil.  The  food  plant  is  a  shrub  the  name  of  which  is  not  given. 
The  scale  of  the  female  is  yellowdsh  white  with  the  exuviae  brown¬ 
ish  yellow.  The  mesal  lobes  of  the  last  segment  of  the  female  are 
hardly  visible;  the  mesal  group  of  spinnerets  consists  of  eight, 
the  cephalo-laterals  of  fourteen  to  fifteen,  and  the  caudo-laterals 
of  fifteen  to  sixteen.  The  scale  of  the  male  is  white  and  carinated. 

89.  Chionaspis  planchonii  Signoret. 

Chionaspis  planchonii  Signoret,  Essai,  1869,  p.  446. 

This  species  infests  oak  {Quercus  ilex)  in  southern  Europe.  The 
scale  of  the  female  is  white  with  the  exuviae  clear  yellow.  The 
body  of  the  female  is  yellow^ ;  the  mesal  group  of  pores  consists  of 
fifteen,  the  cephalo-laterals  of  at  least  thirty-five,  and  the  caudo- 
laterals  of  fifteen.  The  mesal  and  cephalo-lateral  groups  are 
nearly  continuous.  The  scale  of  the  male  resembles  that  of  Ch.  salicis, 
but  it  is  twice  as  large.  The  branches  upon  which  the  female 
scales  exist  present  a  very  light  excretion  resembling  mould.  A 
similar  character  is  presented  by  Ch.  popiili  and  Diaspis  hoisduvalii 
The  last-named '  species  is  the  only  one  of  the  three  which  I  have 
met,  and  in  that  this  excretion  is  produced  by  the  males. 

90.  Chionaspis  populi  (Biirensp.). 

Aspidiotiis  populi  Bilrensprung,  Zeit.  fiir  ZooL.  Zoot..  Alton  et  Burm  (1849),  167. 
Chionaspis  populi  Signoret,  Essai,  1869,  p.  446. 

The  species  of  Chionaspis  which  infests  poplar  in  Europe  has 
been  named  Ch.  populi ^  but  the  descriptions  of  the  species  are 
very  imperfect.  The  species  is  said  to  be  closely  allied  to  Ch.  sali¬ 
cis,  but  to  differ  from  that  species  as  follows:  in  Ch.  populi  the 
male  is  yellow,  and  the  scales  are  accompanied  by  an  excretion 
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resembling  mould;  in  Ch.  salicis  the  male  is  red,  and  the  mould¬ 
like  excretion  is  absent. 

91.  Chionaspis  vaccinii  (Bouche). 

Aspidiotus  vaccinii  Bouche,  Ent.  Zeit.  Stett.,  XII,  111. 

Diaspis  niveus  Breiui.  Coll.,  Mayr  (Signoret). 

Chionaspis  vaccinii  Signoret,  Essai,  1869,  p.  448. 

This  is  a  species  which  infests  a  species  of  cranberry  {Vaccinium 
myrtillus)  in  the  forests  of  Switzerland.  It  is  said  to  resemble  Cli. 
salicis.  The  scale  is  white  with  the  exuviae  brownish  red.  The 
female  is  long,  narrow  towards  the  head,  and  widest  at  the  penul¬ 
timate  segment.  The  mesal  group  of  pores  consists  of  fifteen  to 
seventeen,  the  cephalo-laterals  of  eighteen  to  twenty,  and  the 
caudo-laterals  of  twenty  to  twenty-five.  The  mesal  lobes  are  well 
developed,  and  on  each  side  there  are  two  smaller  lobes.  The 
scale  of  the  male  is  long,  carinated,  and  snowy  white. 


Genus  UHLERIA  Comstock 

This  genus  includes  species  of  Diaspinae  in  which  upon  the 
scale  of  the  female  only  one  larval  skin  is  visible  at  the  cephalic 
extremity;  the  second  skin  is  present,  but  it  is  entirely  covered  by 
secretion.  This  skin  is  large,  covering  the  insect  entirely.  The 
scale  is  narrow  at  its  cephalic  end;  it  soon  widens,  and  the  sides 
are  parallel  throughout  the  greater  part  of  its  length.  The  three 
cephalic  groups  of  spinnerets  are  united,  forming  a  continuous  line. 

This  is  the  genus  Fiorinia  of  Targioni-Tozzetti.  It  was  established 
by  that  author  to  receive  the  species  described  by  him  under  the 
name  Diaspis  fiormiae.  This  author  at  the  same  time  changed  the 
specific  name  of  the  species  to  pellucida.  According  to  the  rules 
of  nomenclature  now  generally  adopted  by  zoologists,  the  original 
specific  name  must  be  restored  and  a  new  generic  name  given. 

It  gives  me  great  pleasure  to  name  this  genus  in  honor  of  our 
highest  authority  on  the  order  of  insects  to  which  it  belongs.  And 
I  wish  here  to  acknowledge  the  encouragement  and  material  aid 
in  my  studies  of  the  Coccidae  which  he  has  so  generously  given  me. 
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THE  UIILEHIA  OF  CAMELLIA 

92.  Uhleria  camelliae  Comstock  (Plate  II,  fig.  9). 

Fiorinia  camelliae  Comstock,  Agr.  Report  1880,  .329. 

This  is  a  very  troublesome  pest  of  the  camellia  in  the  conserva¬ 
tories  of  the  U.  S.  Department  of  Agriculture.  It  also  infests  a 
palm  {Kentia  balmoriana)  and  Cycas  revoluta.  For  description  and 
figures,  see  (under  name  of  Fiorinia  camelliae)  Agr.  Report  1880,  page 
329. 


SPECIES  OF  UIILERIA  NOT  YET  OBSERVED  IN  THE  UNITED  STATES 

93.  Uhleria  fioriniae  (Targ.-Tozz.). 

Diaspis  fioriniae  Targ.-Tozz.  (1867),  Studi  sulle  Cocciniglie,  14. 

Fiorinia  pellucida  Targ.-Tozz.,  Catal.  (1868),  42. 

Chermes  arecae  Boisduval,  Insect.  Agric.  (1868). 

This  species  is  said  to  be  common  on  many  plants  in  hothouses 
in  Europe,  and  especially  upon  Areca  aurea  and  Phytelephas  ma- 
crocarpa.  As  yet  I  have  not  met  this  species  but  I  presume  it  will 
be  found  in  this  country  on  hothouse  plants. 

According  to  Signoret  (Essai,  1869,  449),  this  species  is  charac¬ 
terized  as  follows:  The  sc^le  of  the  female  is  thin,  of  a  transpar¬ 
ent  brownish  yellow  with  the  base  a  little  darker.  The  sides  are 
almost  parallel.  There  is  but  little  secretion  outside  of  the  second 
skin  of  which  the  scale  is  formed.  The  female  is  grayish  yellow, 
three  times  longer  than  wide,  and  bears  on  the  lateral  margin  of 
each  segment  a  spine  and  on  the  penultimate  segment  two  or 
three.  The  last  segment  bears  a  curved  line  of  spinnerets,  fifteen 
in  number  according  to  the  plate,  and  two  groups,  the  caudo- 
laterals,  of  five  to  six  each.  The  scale  of  the  male  is  of  the  same 
nature  and  form  as  that  of  the  female,  only  it  is  smaller  and  nar¬ 
rower. 

94.  Uhleria  gigas  (Masked). 

Diaspis  gigas  Maskell,  Trans,  and  Proc.  New  Zealand  Institute,  XI,  201. 

Fiorinia  asteliae  Maskell,  1.  c.,  XII,  292. 

This  is  a  New  Zeland  species  which  infests  Atherosperma  novae- 
ralandiae.  The  scale  of  the  female  is  sometimes  more  than  one- 
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eighth  inch  long  and  one-sixteenth  inch  wide.  The  female  is 
one-twelfth  inch  in  length.  The  scale  is  yellowish  brown  or  dirty 
white,  flat,  roughly  pear-shaped,  thin  in  texture.  The  first  skin 
occupies  the  broad  end,  the  second  nearly  the  entire  scale.  Ac¬ 
cording  to  MaskelTs  figure  there  are  about  sixty  spinnerets  arranged 
in  an  arc  cephalad  of  the  vaginal  opening. 


Genus  PARLATORIA  Targioni-Tozzetti 

Scale  of  the  female  either  circular  or  elongated,  wuth  the  exuviae 
at  the  cephalic  margin  or  end.  Scale  of  male  elongated,  with  the 
sides  nearly  parallel,  and  the  exuviae  at  the  cephalic  end.  The 
mesal  part  of  the  scale  of  the  male  is  not  carinated  and  is  seldom 
higher  than  the  sides;  usually,  and  especially  with  old  scales  after 
the  adult  has  emerged,  the  mesal  part  is  depressed,  giving  that  part 
of  the  scale  caudad  of  the  larval  skin  the  form  of  a  gutter. 

The  margin  of  the  last  segment  of  the  female  is  crenulated,  and 
fringed  with  toothed  scale-like  plates.  (See  Agr.  Report  1880,  PI. 
XIX,  fig.  3,  ^nd  Plate  XX,  fig.  5,  also  Plate  IV  of  this  report.) 

In  this  genus  the  form  of  the  scale  of  the  female  varies  greatly. 
(See  Plate  II,  figs.  6,  7,  and  8.)  The  only  generic  character  pre¬ 
sented  by  the  scale  of  this  sex  is  the  large  size  of  the  second  skin. 
The  form  of  the  scale  of  the  male  is,  however,  quite  constant. 
But  the  most  important  generic  character  is  the  structure  of  the 
margin  of  the  last  segment  of  the  female. 

There  is  but  little  variation  in  the  structure  of  the  margin  of  this 
segment  in  the  three  or  four  species  of  Parlatoria  which  are  known 
(see  Plate  IV).  There  are  only  four  groups  of  spinnerets,  each  usu¬ 
ally  consisting  of  eight  or  nine;  but  the  number  in  each  group 
varies  from  four  to  ten.  There  are  three  pairs  of  well-developed 
lobes;  each  lobe  is  widest  near  the  middle,  tapering  cephalad,  and 
suddenly  narrowed  caudad.  Except  in  P.  proteus  (Plate  IV,  fig. 
3),  there  is  a  fourth  rudimentarj^  lobe  upon  each  side  about  mid¬ 
way  between  the  third  lobe  and  the  penultimate  segment ;  this  is 
represented  at  a  in  the  figures  of  Plate  IV.  In  P.  pergandii  (Plate 
IV,  fig.  2),  and  var.  camelliae  (Plate  IV,  fig.  4),  there  is  a  similar 
lobe  on  the  penultimate  segment,  cephalad  of  the  caudal  plate  of 
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that  segment.  Connecting  the  bases  of  tlie  lobes  in  all  the  species 
are  crescent-shaped  tliickenings  of  the  body  wall,  which  are  in 
reality  the  thickened  margins-  of  elongated  pores  j)laced  at  right 
angles  to  the  median  line  of  the  body.  In  each  species  there  are 
two  plates  between  the  mesal  lobes ;  two  between  first  and  second 

lobes;  and  three  between  second  and  third  lobes.  These  are  similar 

in  shape,  and  in  each  case  extend  caudad  as  far  as  the  tips  of  the  lobes. 
Each  plate  is  oblong,  with  the  sides  parallel  and  with  the  distal  ex¬ 
tremity  fringed.  Between  the  third  and  fourth  lobes  are  three  plates 
varying  in  shape  from  the  form  just  described  to  palmate.  The 
plates  on  this  segment  cephalad  of  the  fourth  lobe  are  usually  pal¬ 
mate.  The  three  segments  preceding  the  last  bear  from  five  to 
ten  plates  each,  on  each  lateral  margin.  The  shapes  of  these 

plates  afford  specific  characters.  Each  lobe  bears  a  spine  on  its 
dorsal  surface  near  the  lateral  margin  at  its  base.  The  spines  of 
the  ventral  surface  (except  the  first,  which  is  obsolete),  are  longer 
and  more  conspicuous;  the  second,  third,  and  fourth  are  each 

situated  cephalad  of  the  lateral  margin  of  the  first  plate  laterad  of 
the  second,  third,  and  fourth  lobes  respectively.  Each  of  the 
three  segments  preceding  the  last  bears  a  conspicuous  spine  near 
the  middle  of  each  lateral  margin. 

The  species  can  be  readily  distinguished  as  follows : 

A.  Scale  of  female  circular.  pergandii. 

AA.  Scale  of  female  elongated. 

B.  Scale  black.  zizyphi. 

BB.  Scale  brownish  yellow.  proteus. 

95.  Parlatoria  pergandii  Comstock  (Plate  II,  figs,  G  and  6a;  Plate  IV, 
fig.  2). 

Parlatoria  pergandii  Comstock,  Agr.  licport  ISSO,  p.  327. 

This  species  infests  the  trunk,  leaves,  and  fruit  of  citrus  trees  in 
Florida.  See  Agr.  Report  1880,  page  327;  Plate  XI,  Gg.  4a,  scale 
of  female,  4b,  scale  of  male;  Plate  XXI,  fig.  8,  male;  Plate  XIX, 
fig.  3,  last  segment  of  female;  Plate  XX,  fig.  5,  margin  of  the 
same. 

Natural  enemies. —  I  have  bred  from  this  species  the  parasitic 
chalcis  fly  Aphelinus  fuscipennis  Howard,  which  is  described  in 
my  report  for  1880,  page  356. 
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Parlatoria  pergandii  var.  camelliae  TV,  %.  4). 

Lpon  the  leaves  of  camellia  growing  in  the  conservatory  of  the 
Department  of  Agriculture  were  found  a  few  specimens  of  a  spe¬ 
cies  of  Parlatoria  which  is  either  P.  pergandii  or  a  distinct  species 
very  closely  allied  to  it.  I  am  inclined  to  the  latter  view,  but  am 
unwilling  to  decide  until  I  have  seen  more  specimens.  The  form' 
on  camellia  differs  from  that  on  orange  as  follows:  The  scale  of 
the  female  widens  suddenly  near  the  middle  of  the  second  skin; 
thus  one-half  of  the  exuviae  project  beyond  the  part  of  the  scale 
composed  of  excretion.  In  P.  pergandii,  although  the  exuviae  are 
marginal,  they  rarely  project  beyond  the  margin.  The  fourth  and 
fifth  lobes  of  the  margin  of  the  last  segment  of  the  female  (Plate 
IV,  fig.  4,  a  and  b)  taper  to  a  point.  In  P.  pergandii  they  are 
more  or  less  rounded  and  each  is  terminated  by  a  papilla.  In 
var.  caynelliae  the  plates  laterad  of  the  fifth  lobe  are  fringed  more 

than  the  corresponding  plates  in  P.  pergandii.  Described  from 
three  females. 


96.  Parlatoria  proteus  (Curtis)  (Plate  II,  figs.  7  and  7a;  Plate  IV 
%■  3). 


Aspidiotm  proteus  Ruricola  (Curtis),  Gardeners*  Chronicle. 
Parlatoria  orbicularis  Targ.-Tozz.,  Catal.  (1868),  42. 
Parlatoria  proteus  Curtis.  Signoret,  Essai.  1869,  p.  450. 


184.8,  p.  676. 


This  is  a  species  which  as  yet  I  have  found  only  in  a  single  lo¬ 
cality  in  this  country,  and  in  small  numbers.  It  infests  the  leaves 
of  a  species  of  Microsamia  growing  in  the  conservatory  of  the  De¬ 
partment  of  Agriculture.  Although  careful  search  was  made,  we 
were  unable  to  detect  its  presence  on  any  other  plant.  It  proba¬ 
bly  occurs,  however,  in  other  conservatories  in  the  United  States, 
and  upon  other  plants,  as  it  is  well  known  in  Europe,  where  it  in¬ 
fests  several  species  of  plants  but  especially  Selenipedium  and 
Vanda.  Through  the  kindness  of  M.  Signoret  I  have  received 
specimens  from  Europe,  and  have  thus  been  able  to  prove  the 
specific  identity  of  our  species. 

The  scale  of  the  female  (Plate  II,  fig.  7)  is  elongate,  more  or 
less  oval,  of  a  transparent  brownish  yellow  color,  and  whitish  to¬ 
ward  the  border.  The  exuviae  are  rounded  oval  in  form ;  in 
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length  they  are  eciual  to  about  three-sevenths  of  the  length  of  the 
fully  formed  scale. 

For  a  description  of  the  last  segment  of  the  female  see  the  ge¬ 
neric  characters  given  above.  1  his  species  is  peculiar  in  wanting 
the  fourth  lobe;  in  place  of  this  lobe  there  is  a  small  fringed  plate 
(Plate  IV,  fig.  3a).  The  plates  on  the  three  segments  preced¬ 
ing  the  last  are  more  irregular  in  form  than  in  other  species  of  this 
genus  (Plate  IV,  fig.  3). 

The  scale  of  the  male  (Plate  II,  fig.  7a)  is  light  brown  with  the 
exuviae  black. 

97.  Parlatoria  zizyphi  (Lucas)  (Plate  II,  fig.  8;  Plate  IV,  fig.  1). 

Coccus  ziziphus  Ijvicas  (185II)»  Ann.  Soc.  Ent.  Fr.,  Bull.  XXVIII. 

Kcrmes  aurantii  Boisd.  (18G7),  Ent.  Ilort.,  338. 

Parlatoria  Lucasii  Targ.-Tozz.,  Catal.  (1868),  42. 

Parlatoria  zizyphi  (Lucas)  Signoret,  Essal,  1860,  p.  451. 

This  is  a  species  which  infests  oranges  in  Europe  and  is  occa¬ 
sionally  found  on  imported  oranges  in  our  markets.  It  is  readilj 
recognized  by  the  form  and  color  of  the  scale  of  the  female 
(Plate  II,  fig.  8). 

The  scale  of  the  female  is  long  and  very  black.  This  color  is 
due  to  the  color  of  the  exuviae  which  are  so  large  that  they  cover 
nearly  the  whole  scale  as  shown  in  the  figure.  The  first  skin  is 
oval  and  of  medium  size ;  the  second  skin  is  quadrangular,  elon¬ 
gate,  and  verj'^  large.  On  the  middle  line  there  is  usually  a  longi¬ 
tudinal  depression  in  the  center  of  which  there  is  a  ridge.  That 
part  of  the  scale  which  extends  beyond  the  caudal  end  of  the  sec¬ 
ond  skin  is  brownish  white. 

The  fourth  lobe  of  the  last  segment  of  the  female  is  as  long  as 
the  other  lobes  and  tapers  evenly  to  a  point.  The  plates  on  the 
margins  of  the  three  segments  preceding  the  last  are  as  long  as 
anv  of  the  lobes,  are  crowded  together,  and  are  irregularly  incised 

(Plate  IV,  fig.  1). 

The  scale  of  the  male  is  of  the  form  characteristic  of  the  genus. 
It  is  dirty  white  with  the  larval  skin  black. 
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Genus  MYTILASPIS  Targ.-Tozz. 

This  genus  includes  the  species  of  Diaspinae  in  whicli  tlie  scale 
IS  long,  narrow,  more  or  less  curved,  and  with  the  exuviae  at  the 
cephalic  extremity.  The  scale  of  the  male  resembles  that  of  the 

female  in  form,  but  it  can  be  readily  distinguished  by  its  small 
Size  and  by  bearing  only  one  larval  skin. 

In  all  the  species  of  Mytilaspis  which  I  have  studied  the  cau- 
dal  part  (about  one-fourth)  of  the  scale  of  the  male  is  joined  to  the 
remainder  by  a  thin  portion  which  serves  as  a  hinge,  allowing  the 
posterior  part  to  be  lifted  when  the  male  emerges. 

There  is  little  danger  of  species  of  Mytilaspis  being  placed  in 

any  other  genus,  but  members  of  other  genera  are  liable  to  be 

mistaken  for  Mytilaspis.  See  Chionaspis,  Fiorinia,  and  Parla- 
toria. 


I  believe  that  the  recognizing  of  different  species  of  the  Coccidae 
has  been  in  many  eases  more  a  matter  of  feeling  than  of  knowl- 
e  ge;  and  this  has  been  the  ease  especially  in  the  genus  Mytilas¬ 
pis.  There  is  no  doubt  that  new  names  have  been  given  to  forms 
simply  because  they  looked  a  little  different  from  other  forms  or 
because  they  occurred  on  a  different  plant.  To  my  mind  it  is 
evident  that  the  characters  by  which  the  closely  allied  species  of 
this  genus  can  be  distinguished  have  not  been  worked  out.  And 
until  they  are  determined  I  cannot  see  what  is  to  be  gained  by 
giving  a  name  to  every  form  which  seems  to  be  a  little  different 

from  other  forms,  or  which  infests  a  plant  different  from  those  in- 
tested  by  the  other  forms. 


ycording  to  the  plan  adopted  by  a  large  proportion  of  the 
writers  who  have  described  Coccidae,  I  have  before  me  nearly 
forty  American  “species”  of  the  genus  Mytilaspis.  But  except¬ 
ing  /.  pandam,  which  is  placed  in  this  genus  only  provisionally, 
f  am  able  to  distinguish  but  three  American  species.  And  it  is 
even  quite  difficult  to  state  definitely  the  differences  betw-een  two 

of  these  The  following  statement  will  serve  the  purposes  of  an 
analytical  table: 


M.  pandam  may  be  recognized  at  once  by  the  laro-e 
exuviae.  ‘  ” 


size  of  the 


37 
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M.  gloverii  differs  from  the  other  American  forms  by  its  very 
narrow  scale  within  which  the  eggs  are  deposited  in  two  regular 

rows. 

There  remain  of  the  recognized  American  species  only  M.  cit- 
ricola  and  M.  pomorum.  The  former  has  been  found  only  on  cit¬ 
rus  plants;  the  latter,  although  it  infests  ver>^  many  plants,  has 
not  been  found  on  any  belonging  to  the  genus  Citrus.  This,  how¬ 
ever,  is  not  given  as  a  character,  but  simply  an  interesting  fact. 
The  mesal  group  of  spinnerets  are  almost  invariably  arranged  in  a 
single  row  in  JSL.  citricolo. ;  in  JM.  pomorum  thej’^  are  massed,  and  are 
gr>?fiter  in  number.  The  mesal  lobes  in  il/.  citricolci  are  onl\  two- 
thirds  as  wide  as  in  M.  pomorum.  The  distal  end  of  each  mesal 
lobe  in  M.  citricola  bears  many  notches;  in  21.  pomorum  it  is  near¬ 
ly  entire. 


THE  ORANGE  SCALE 


98.  Mytilaspis  citricola  (Packard). 


Aspidiotus  citricola  Packard,  Guide  to  the  study  of  insects,  second  edition. 


(1870),  527. 

Mytilaspis  citricola  (Packard),  Comstock,  U.  S.  Agr. 


Report  1880,  321. 


This  is  one  of  the  two  most  common  species  of  scale  insects 
found  on  citrus  trees  in  Florida.  It  is  probably  an  European 
species,  as  I  have  frequently  found  it  on  imported  oranges  in  our 
market.  It  also  occurs  in  Louisiana.  For  description  and  figures, 
see  Agr.  Report  1880,  page  321.  Compare  with  21.  gloverii. 

From  this  species  I  have  bred  the  chalcid  parasite  Aphycus  fla- 
vus  Howard,  described  in  Agr.  Report  1880,  page  365. 


GLOVER’S  SCALE 

99.  Mytilaspis  gloverii  (Packard). 

Coccus  gloverii  Packard,  Guide  to  the  study  of  insects  (1869)^  p.  527. 
Aspidiotus  gloverii  Packard,  ibid.,  second  edition  (1870),  p.  52 1. 

Mytilaspis  gloverii  (Packard).  Ashmead,  Orange  insects,  1880,  p.  1. 

This  is  a  very  common  species  on  citrus  trees  in  Florida  and 
Louisiana.  It  infests  the  fruit,  leaves,  and  bark  of  the  trees,  and 
is  usually  associated  with  21.  citricola.  For  description  and  figures, 
see  Agr.  Report  1880,  page  323.  Compare  with  21.  citricola. 
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THE  PANDANNIS  SCALE 

100.  Mytilaspis  pandani  Comstock. 

This  species,  winch  I  have  referred  provisionally  to  Mytilaspis 
occurs  upon  pandanus  in  the  Harvard  Botanic  Garden  at  Cam¬ 
bridge,  Mass.  For  description  and  figures,  see  Agr.  Report  1880 

nnrro  Q9/I  ^  f 


THE  OYSTER-SHELL  BARK  LOUSE  OF  THE  APPLE 
101.  Mytilaspis  pomorum  (Bouche)  (Plate  II,  figs.  5  and  5a). 

Aspidiotus  pomorum  Boucht^  Ent.  Zeit.  Stett.  (1851),  XII  no  1 

Aspidiotus  conchiformis  of  authors  •  hut  nr.+  t  *  7  ’ 

Nat.,  2221  auinois  ,  hut  not  A.  conchiformis  Gmelin,  Syst. 

Aspmotus  pyrus-malus  Bob.  Kennicott  (1854),  Acad.  Science  of  Cleveland 
Aspidiotus  juylandts  Fitch,  Annual  Report  N.  Y.  State  Agr.  Soc ,  ’l856 

1870,  05  )  '»■  Slgnoret,  Essal,’ 

Keport  State  Entomologist,  Missouri, 
Mytilaspis  pomorum  (Bouche).  Signoret,  Essai,  1870,  p.  98. 


This  IS  the  most  widely  spread  and  best-known  scale  insect  in¬ 
festing  apple.  In  certain  parts  of  California  its  ravages  are  over¬ 
shadowed  by  the  greater  injuries  of  the  pernicious  scale  insect 
{Aspidiotus  perniciosus),  but  even  there  the  oyster-shell  bark  louse 
of  the  apple  is  a  formidable  and  well-known  pest. 

For  description,  list  of  food  plants,  and  figure,  see  Agr.  Report 
1880,  page  325.  ^ 

From  this  species  I  have  bred  the  following-named  chalcid  par¬ 
asites,  all  of  which  are  described  in  the  report  just  cited;  Apheli- 
nus  mytilaspidis  LeBaron,  Aphelinus  ahnormus  Howard,  Aphelinus 
fuscipennis  Howard,  and  xinaphes  gracilis  Ploward. 

It  IS  very  unfortunate  that  the  oyster-shell  bark  louse  of  the  ap¬ 
ple  has  been  known  at  different  intervals  by  widely  different 
names.  This  is  especially  to  be  regretted  as  the  species  is  one  that 
interests  a  very  large  number  of  people  who  cannot  be  expected 
to  keep  track  of  the  changes  in  scientific  nomenclature.  But 
without  a  knowledge  of  these  changes  it  is  impossible  for  one  to 
avail  himself  of  what  has  been  published  in  the  various  books  and 
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agricultural  journals  on  this  subject;  for  the  reader  will  be  sure 
to  think  that  the  different  articles  are  concerning  very  different  in¬ 
sects.  I  will  therefore  give  a  brief  sketch  of  the  changes  which 
have  occurred. 

In  1738  Reaumur* * * §  first  called  attention  to  the  group  of  insects 
to  which  the  oyster-shell  bark  louse  of  th^  apple  belongs.  On 
plate  five  of  the  fourth  of  his  Memoires  he  figures  a  bark  louse 
upon  elm  w^hich  is  undoubtedly  a  Mytilaspis;  and  he  proposes  for 
this  genus,  which  w’as  then  described  for  the  first  time,  the  name 
Coccids  in  the  form  of  a  shell  (Des  gallinsectes  en  forme  de  coquille). 

In  1762  the  species  of  Mytilaspis  which  infests  elm  was  named 
Coccus  arhorum  linearis  by  Etienne  Louis  Geoffroy.  t 

In  1788  this  species  was  named  Coccus  conchiformis  by  Gmelin 
in  his  edition  (ed.  XIII)  of  the  Systema  Naturae  of  Linnaeus. 
Conchiformis  being  the  first  specific  name  proposed  for  this  spe¬ 
cies  in  accordance  with  the  rules  of  nomenclature  now  in  use,  is 
the  one  adopted  for  it. 

In  1833  Bouche'l  established  the  genus  Aspidiotus  for  those  spe¬ 
cies  of  Coccidae  wLich  live  under  a  scale.  Accordingly  the  sci¬ 
entific  name  of  the  oyster-shell  bark  louse  of  the  elm,  as  we  may 
call  it,  became  Aspidiotus  conchiformis. 

In  1843  Curtis,  writing  over  the  pseudonym  of  Ruricola  in  the 
Gardeners’  Chronicle  (pages  735-736),  gave  a  description  and  figures 
of  “  the  apple-tree  mussel  scale,”  or  dry  scale.”  This  is  doubt¬ 
less  the  same  insect  as  that  which  is  known  in  this  country  as  the 
oyster-shell  bark  louse  of  the  apple.  Curtis  considered  this  in¬ 
sect  as  identical  with  that  wLich  infests  the  elm  and  which  has 
been  described  by  Gmelin  under  the  specific  name  of  conchiformis. 
He  therefore  applied  the  name  Aspidiotus  conchiformis  to  this  pest 
of  the  apple. 

Twelve  years  later  Dr.  Fitch,§  the  first  State  Entomologist  of 
New  York,  gave  a  description  of  “the  apple  bark  louse”  and, 
following  Curtis,  applied  the  name  Aspidiotus  conchiformis  to  it, 
and  this  name  has  been  applied  to  this  pest  of  the  apple  by  the 

*  Memoires  pour  servir  a  I'histoire  des  insectes,  Tome  IV,  69. 

t  Ilistoire  abregee  des  insectes. 

t  Naturgeschichte  der  garten  insekten.  52. 

§  Trans,  N.  Y.  State  Agr.  Soc.,  XIII,  735. 
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majority  of  writers  on  economic  entomology  from  the  time  of  Cur¬ 
tis  to  the  present  day.  It  is,  therefore,  under  this  name  that  the 
s  udeut  must  look  for  information  concerning  this  pest  in  most 
01  the  standard  works  on  economic  entomology 

Unfortunately  Curtis  and  those  who  followed  him  overlooked 

e  fact  that  Bouche  had  described*  the  bark  louse  of  the  apple  as 

a  distinct  species  from  that  infesting  the  elm  and  had  given  to  it 

the  name  of  Asptdwtus  pomorum;  by  which  name  it  should  have 
been  designated  by  Curtis. 

sai^“‘  T  -ces- 

y-  t  IS  found  that  the  genus  Aspidiotus  of  Bouche  includes 

several  genera.  Therefore  the  name  Aspidiotus  has  been  restricted 

one  of  these  genera,  and  the  name  Mytilaspis  given  to  the 

genus  to  which  the  oyster-shell  bark  louse  of  the  apple  belongs. 

The  name,  then,  of  this  pest  is  Mytilaspis  pomorum. 

The  matter  has  been  further  complicated  by  the  proposal  in  this 
country  of  several  other  names  for  what  is  doubtless  this  species. 
These  names  are  given  in  the  table  of  synonyms  above.  I  will 

!ro7.  7"'''  “  the 

use  01  the  others. 

Professor  Riley  in  his  Fifth  Missouri  Report  proposed  the  name  U 
pomzcorhcs  for  this  species  on  the  ground  that  according  to  the  de¬ 
scription  of  Bouche  Jf.  pomorum  has  red  eggs,  while  the  eggs  of 
his  species  are  white.  It  is  evident,  however,  that  there  is  a  mis¬ 
take  in  the  description  of  Bouche;  for  there  is  no  species  of  Myti¬ 
laspis  known  in  which  the  eggs  are  normally  red.  If  no  otLr 
mistakes  of  this  kind  had  been  made,  we  might  hesitate  before 
pronouncing  this  to  be  one;  but  Bouche  in  describing  M.  pinnae- 
form^s  says  that  the  eggs  of  this  species  are  also  a  de!p  red;  whi 
Ignore!  states  that  they  are  white  tinged  with  yellow.  Signoret 
quotes  the  statement  of  Bouche  as  to  the  color  of  the  eggs  and 
ad^B,  «That  depends  on  the  age  of  the  eggs.”  An  A^ican 

rTooi  «  bright 

,  wi  standing  that  his  residence  is  surrounded  with  or- 

ange  trees,  upon  which  may  be  found  at  the  proper  season  thou- 

*  Ent.  Zeitung  Stett.,  1851. 
tAshmead,  Orange  insects,  p.  4. 
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sands  of  scales  of  this  species  each  covering  white  eggs.  The  fact 
is,  as  my  observations  on  this  particular  species  {M.  gloverii)  show, 
the  eggs  which  are  white  when  first  laid  become  tinged  w  ith  pur¬ 
ple  before  hatching.  There  can  be  no  reasonable  doubt  that  the 
species  described  by  Bouche  as  M.  pomorum  is  the  common  Myti- 
laspis  of  the  apple  of  Europe.  And  as  the  most  careful  study  has 
failed  to  detect  any  difference  between  that  form  and  the  one  which 
infests  apple  trees  in  this  country,  our  species  should  be  known  by 
the  same  name.  The  suggestion  made  by  Mr.  Riley*  that,  in 
case  Bouche’s  description  does  refer  to  our  species,  it  “is  so 
false  in  one  of  the  most  important  characters  that  it  is  valueless 
and  should  be  ignored,”  cannot  be  seriously  entertained.  Noth¬ 
ing  could  quicker  bring  confusion  into  our  nomenclature  than  the 
adoption  of  the  doctrine  that  a  misstatement  in  a  specific  descrip¬ 
tion  should  render  the  description  void. 


SPECIES  OF  MYTILASPIS  NOT  YET  OBSERVED  IN  THE  UNITED 

STATES 

102.  Mytilaspis  abietis  (Schrank). 

Caccus  abietis  Sch.,  Beit,  zur  Naturg.  (1776),  48. 

C.  arborum  Sch.,  Enum.  Ins.  Aust.  (1781),  295. 

C.  pineti  Sch.,  Fauna  Boica  (1801),  146. 

Mytilaspis  abietis  (Sch.)  Signoret,  Essai,  1870,  92. 

This  species  infests  the  branches  of  fir  or  spruce  (Abies)  in  Eu¬ 
rope.  Seale  of  female  long,  straight  or  more  or  less  curved  and 
grayish  brown  in  color.  Female  of  a  grayish  bro^vn,  broad  to¬ 
wards  the  caudal  end  and  narrow  towards  the  head.  Five  groups 
of  spinnerets;  the  mesal  consist  of  fifteen  to  seventeen,  the  ceph- 
alo-laterals  each  of  twenty,  and  the  caudo-laterals  of  ten  to 

twelve. 

103.  Mytilaspis  (?)  buxi  (Bouche). 

Aspidiotus  buxi  Bouche,  Ent.  Zeit.  Stett.,  XII,^  110. 

Mytilaspis?  buxi  (Bouche)  Signoret,  Essai,  1870,  9.3.  ^ 

This  species  is  found  on  the  leaves  of  box  (Buxus  sempervirens) 


♦American  Naturalist,  1874,  168. 
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in  Europe.  It  is  remarkable  for  the  large  size  of  tlie  exuviae, 

the  second  skin  reaching  the  middle  of  the  scale;  the  form  of  the 

scale  IS  an  elongated  oval.  The  last  segment  of  the  female  bears 

five  groups  of  spinnerets:  the  mesal  consists  of  eight  to  nine  the 

cephalo-laterals  each  fourteen  to  fifteen,  and  the  caudo-laterals  of 

ten  to  eleven.  There  are  two  pairs  of  lobes;  the  mesal  lobes  are 

each  trilobed.  Scale  of  male  small,  deep  yellow,  and  with  the 

sides  parallel.  Male  elongated,  yellow  with  the  thoracic  band 
brown. 


104.  Mytilaspis  conchiformis  (Gmelin). 

Ch.  conchiformis  Gmelin  (1788),  Syst.  Nat.,  2221 
Asp.  conchiformis  Curtis,  Gard.  Cliron.  (1848),  735 
Diaspis  linearis  Costa,  Faun.  Regn.  Nap.  (1837)  Gall.  Ins,  21 
Mytilaspis  linearis  Targ.-Tozz.,  Catal.  (1869),  45,  i, 
Mytilaspis  conchiformis  (Gmelin)  Signoret,  Essai,  1870,  93. 


,  3. 


This  IS  the  species  found  on  elm  in  Europe.  The  scale  resem¬ 
bles  that  of  M.  pomorum.  The  female  has  five  groups  of  spin¬ 
nerets.  The  mesal  group  consists  of  six  to  seven,  the  cephalo- 
laterals  each  of  eight  to  nine,  the  caudo-laterals  of  five  to  six. 


105.  Mytilaspis  cordylinidis  Maskell. 

Mytilaspis  cordylnidis  Maskell,  Trans,  and  Proc. 


New  Zealand  Institute, 


This  IS  a  New  Zealand  species  which  infests  a  large  number  of 

plants  in  that  country,  of  which  the  following  are  enumerated  by 

Maskell:  Cordyline,  Asplenium,  Phormium,  Gahnia,  Drimys,  Astelia 
and  Eucalyptus.  ’ 

The  scale  is  very  long  and  narrow,  generally  straight,  sometimes 
curved,  semi-eylindrieal.  Length  about  one-eighth  inch;  breadth 
one-thirtieth  inch.  Color  pure  white  except  the  exuviae,  which 
are  bright  yellow.  The  exuviae  occupy  rather  more  than  one- 
fourth  the  length  of  the  scale.  The  eggs  are  of  a  bright  yellow 
color.  The  adult  female  is  pale  golden,  about  three  times  as  long 
as  broad.  There  are  five  groups  of  spinnerets.  The  mesal  group 
consists  of  seven  to  eight,  the  cephalo-laterals  of  fourteen  to  twenty, 
the  caudo-laterals  of  twenty  to  twenty-five. 
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106.  Mytilaspis  drimydis  Maskell. 

Mytilaspis  drimydis  Maskell,  Trans,  and  Proc.  New  Zealand  Ins.,  XI,  19G. 

This  is  a  New  Zealand  species  which  infests  Drimys  colorata. 
The  scale  is  straight,  long,  and  narrow.  Average  length  one- 
twelfth  inch;  breadth  one-thirtieth  inch.  Color  generally  a  dirty 
white,  sometimes  brown,  yellow  at  the  end  with  the  exuviae,  wdiich 
are  oval,  narrowing  somewhat  at  the  tip.  The  adult  female  is  of 
a  dull  red  color.  The  head  and  thoracic  portion  of  the  body  are 
smooth  and  round.  The  remainder  of  the  body,  on  the  corruga¬ 
tions,  has  a  row  of  short,  thick,  tubular  bristles,  extending  down 
the  edge  as  far  as  the  commencement  of  the  last  segment.  There 
are  no  groups  of  spinnerets.  Two  pairs  of  lobes  well  developed. 

107.  Mytilaspis  ficus  Signoret. 

Mytilaspis  flava  Targ.-Tozz.,  Catal.  (ISGS),  44. 

This  species  infests  fig  in  Europe.  The  scale  of  the  female  re¬ 
sembles  much  that  of  M.  linearis,  only  it  is  more  elongated,  and 
often  more  curved.  The  last  segment  of  the  female  bears  five 
groups  of  spinnerets.  The  number  of  those  in  the  mesal  group 

was  not  determined ;  the  cephalo-laterals  consist  each  of  eight  to 
nine,  and  the  caudo-laterals  of  six  to  seven. 

108.  Mytilaspis  fiava  Targ.-Tozz. 

Mytilaspis  flava  Targ.-Tozz.,  Catal.  (1&68),  44. 

This  species  infests  olive  in  Europe.  The  scale  of  the  female 

resembles  that  of  M.  linearis,  only  it  is  narrower  and  covered 
with  a  grayish  powder.  The  female  is  also  similar  to  M.  linearis, 
but  generally  has  the  segments  more  pronounced.  The  last  seg¬ 
ment  bears  five  groups  of  spinnerets.  The  mesal  group  consists 
of  three,  the  cephalo-laterals  each  of  six  to  eight,  and  the  caudo- 
laterals  each  of  six  to  seven.  The  mesal  lobes  are  well  developed. 
The  scale  of  the  male  is  clearer,  being  almost  yellow. 

109.  Mytilaspis  flavescens  Targ.-Tozz. 

Mytilaspis  flavescens  Targ.-Tozz.,  Ann.  del  Minist.  Agric.,  Ind.  e  Com- 
merc.,  1876,  36. 

This  species  infests  oranges  and  lemons  in  Europe.  The  scale 

resembles  that  of  Mytilaspis  gloverii  'which  I  have  described  and 
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figured  already.  According  to  Signoret  (Essai,  1876,  604),  the 

last  segment  of  the  female  resembles  much  that  of  Leucaspis’ pini, 
but  it  bears  only  a  few  compound  spinnerets.  These  are  arranged 
in  a  crown,  a  group  of  four  or  five  ending  on  each  side  the  me¬ 
dian  curve,  which  is  composed  of  only  one  or  two. 

110.  Mytilaspis  juglandis  Signoret  (not  of  Fitch). 

Myinaspis  juglandis  Asa  Fitch.  Signoret,  Essai,  1870,  95. 

This  species  infests  butternut  in  Europe.  It  w^as  supposed  by 

Signoret  to  be  the  same  as  that  described  by  Dr.  Fitch  under  the 

name  of  Aspidiotus  juglandis.  But  I  have*^  carefully  examined  a 
specimen  of  A.  juglandis,  wdiich  is  probably  the  type  of  Dr.  Fitch’s 
species,  being  the  one  in  the  collection  of  the  N.  Y.  State  Agr. 
Society  and  labeled  in  his  handAvriting,  and  find  that  it  is  the  same 
as  the  species  which  occurs  on  apple,  and  which  is  knoAvn  as  M. 
pomorum.  Therefore  the  name  proposed  by  Dr.  Fitch  must  be 

considered  a  synonym  of  M.  pomorum.  I  have,  however,  retained 
the  name  juglandis  for  the  European  form  occurring  on  butternut, 
and  cite  Signoret’s  description  as  the  original  description  of  the 
species.  The  most  important  character  given  by  Signoret  is  the 
number  of  spinnerets.  There  are  five  groups:  the  mesal  consists 
of  only  two,  the  cephalo-laterals  each  of  six,  and  the  caudo-lat- 

erals  of  five.  It  is  evident  from  the  text  that  but  one  specimen 
was  studied. 


111.  Mytilaspis  linearis  of  authors. 

Mytilaspis  linearis  (Geoffroy)  Signoret,  Essai,  1870,  96. 

This  species  infests  linden  in  Europe.  The  scale  of  the  female 
resembles  that  of  M.  pomorum.  The  last  segment  bears  five  groups 
of  spinnerets  which  are  almost  continuous.  The  mesal  group 
consists  of  six  to  seven,  the  cephalo-laterals  each  of  ten  to  twelve, 
and  the  caudo-laterals  of  nine  to  ten.  ^ 


112.  Mytilaspis  metrosideri  Maskell. 

This  is  a  New  Zealand  species  which  infests  the  rata  tree 
(Metrosideros).  The  scale  is  white,  pyriform.  Female  in  all 
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stages  dark-eolored ;  in  last  stage  nearly  black.  Abdomen  of  fe¬ 
male  ends  in  three  minute-pointed  lobes  joined  by  a  scaly  process. 
Spinnerets  in  an  almost  continuous  arch,  which  may  be  resolved 
into  five  groups;  the  spinnerets  number  seventy  or  eighty. 

113.  Mytilaspis  phymatodidis  Maskell. 

Mytilaspis  phymatodidis  Maskell,  Trans,  and  Proc.  New  Zealand  Institute, 
XII,  292,  Plate  VII,  fig.  1. 

Nothing  is  given  in  the  description  of  this  species  which  will 
separate  it  from  M.  pomorum  except  that  the  scale  is  broader.  The 
figure  represents  the  lobes  as  serrate,  with  long  sharp  teeth. 

114.  Mytilaspis  pinnaeformis  (Bouche). 

Aspidiotus  pinnaeformis  (Bouche),  Ent.  Zeit.  Stett.  (1851),  XII,  110. 

Mytilaspis  pinnaeformis  (Bouche)  Signoret,  Essai,  1870,  97. 

This  species  infests  Cymbidium  in  Europe.  From  the  descrip¬ 
tion  given  by  Signoret  it  is  evident  that  the  scale  resembles  that  of 
M.  pomorum  in  color  and  form;  the  exuviae  occupy  about  one- 
third  of  the  whole  length  of  the  scale.  Upon  the  last  segment  of 
the  female  there  are  five  groups  of  spinnerets ;  the  mesal  consists 
of  four,  the  cephalo-laterals  each  of  five,  and  the  caudo-laterals 
each  of  four.  The  male  is  small,  yellowish  white,  with  the  tho¬ 
racic  band  dark. 

115.  Mytilaspis  pyriformis  Maskell. 

Mytilaspis  pyriformis  Maskell,  Trans,  and  Proc.  New  Zealand,  XI,  194. 

This  is  a  New  Zealand  species,  the  food  plant  of  which  is  not 
given  by  the  describer.  The  scale  is  broadly  pear-shaped. 
(MaskelPs  figure  resembles  a  Chionaspis.)  The  exuviae  occupy 
the  smaller  end,  and  the  second  skin  extends  to  about  the  middle 
of  the  scale.  Color  of  scale  light  brown;  texture  thinner  than  in 
M.  pomorum,  and  form  flatter;  length  about  one-twelfth  inch; 
greatest  breadth  about  one-twentieth  inch.  The  last  segment  of 
the  female  bears  an  almost  continuous  arch  of  spinnerets,  which 
consists  of  two  rows  with  here  and  there  an  outlying  one.  Alto¬ 
gether  there  may  be  from  sixty  to  seventy  spinnerets  in  the  arch. 

Is  this  a  species  of  Mytilaspis? 
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116.  Mytilaspis  saliceti  (Bouche). 

Aspidiotus  saliceti  Bouche,  Ent.  Zeit.  Stett.,  1851,  110. 

Mytilaspis  saliceti  (Bouche)  Targ.-Tozz.,  Catal.,  p,  46. 

This  name  was  given  to  a  form  found  on  willow  (Salix  lioloseri- 
cea)'  in  Europe.  The  female  is  reddish;  the  scale  pale  brown. 


Genus  POLIASPIS  Masked 

(Maskell,  Trans,  and  Proc.  New  Zealand  Inst.,  XII,  p.  293) 

This  genus  was  established  by  Maskell  to  include  a  species  of 
the  Diaspinae  in  which  the  scales  resemble  those  of  Chionaspis 
but  the  female  differs  in  presenting  eight  groups  of  compound 
spinnerets. 

Although  I  am  far  from  feeling  sure  that  the  genus  will  prove  to 
be  a  natural  one,  I  think  it  best  to  describe  a  species  which  I  have 
found  and  which  is  evidently  a  congener  of  that  described  by 
Maskell  under  the  same  generic  name  that  he  applied  to  his 
species. 

117.  Poliaspis  cycadis  n.  sp.  (Fig.  15). 

This  interesting  scale  insect  was  found  in  the  conservatory  of 
the  Department  of  Agriculture  upon  Cycas  revoluta  and  Dion  edula, 
ornamental  plants  belonging  to  the  order  Cycadaceae.  It  was  also 
found  on  a  species  of  Microsamia.  It  usually  occurred  on  the 
lower  sides  of  the  leaves  and  was  not  very  abundant. 

Scale  of  female.  The  scale  of  the  female  is  snowy  white  with 
the  exuviae  brownish  or  yellowish,  sometimes  nearlv  transparent. 
The  scale  is  elongated,  as  in  Chionaspis,  and  much  widened 
toward  the  caudal  end.  The  length  of  the  largest  scales  is 
3.2  mm.  (.12  inch);  their  greatest  width,  1.6  mm.  (.06  inch). 

Female. —  The  color  of  the  female  is  lemon-yellow  with  the  last 
segment  orange.  The  full-grown  insect  is  oval,  broadest  in  the 
region  of  the  second  and  third  segments.  The  characters  pre¬ 
sented  by  the  last  segment  are  as  follows : 
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are  eight  groups  of  compound  spinnerets.  The  mesal 

consists  of  two  to  four, 
the  cephalo  -  laterals 
of  eight  to  thirteen, 
the  caudo-laterals  ’  of 
eighteen  to  twenty- 
five,  the  supra-mesal 
of  two  to  four,  and 
the  supra-cephalo-lat- 
erals  of  two  to  four. 

FIG.  15  (Fig.  107,  Cornell  series) 

The  mesal  lobes  are  prominent,  and  distinctly  serrate  on  their 
distal  margin.  The  second  lobe  is  so  deeply  incised  that  each  di¬ 
vision  appears  like  a  lobe  of  itself.  The  third  lobe  is  usually  ob¬ 
solete.  Of  twenty-five  specimens  examined,  in  only  one  was  the 
third  pair  of  lobes  present.  In  this  case  the  third  lobe  of  each 
side  was  deeply  incised,  and,  as  with  the  second  lobe,  the  lateral 
division  was  the  smaller^ 

The  plates  are  slender  and  cylindrical.  There  is  one  laterad  of 
each  of  the  first  and  second  lobes  and  of  the  place  occupied  by 
the  third  lobe  when  present.  A  fourth  lobe  is  present  between  the 
third  and  the  penultimate  segment.  There  are  from  four  to  six 
plates  on  each  lateral  margin  of  each  of  three  or  four  segments 
cephalad  of  the  last  segment. 

There  are  two  spines  between  the  mesal  lobes.  On  the  dorsal 
surface  on  each  side  there  are  two  spines  laterad  of  the  first  lobe, 
one  cephalad  of  the  other;  one  on  the  lateral  division  of  the 
second  lobe,  and  one  a  short  distance  mesad  of  each  of  the  third 
and  fourth  plates.  On  the  ventral  surface  on  each  side  there  is  a 
spine  laterad  of  the  mesal  lobe,  two  cephalad  of  the  lateral  divi¬ 
sion  of  the  second  lobe,  and  one  mesad  of  each  of  the  third  and 
fourth  plates. 

Egg. —  The  eggs  are  w^hite  w’hen  fii’st  deposited,  later  they 
change  to  lemon-yellow,  and  finally  become  almost  orange-yellow 
when  ready  to  hatch.  The  number  deposited  by  each  female  is 
about  one  hundred. 
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Scale  of  male.— The  scale  of  the  male  is  snow-white,  very  small, 

with  sides  parallel,  and  the  exuviae  at  one  end.  It  differs  from 

Chionaspis  in  wanting  carinae.  The  ventral  scale  is  complete. 

Some  of  the  male  scales  are  completely  hidden  by  a  woolly  excre- 
tion. 

Male  — The  body  of  the  male  is  bright  orange-red,  with  the 
thoracic  band  of  the  same  color.  The  eyes  are  black.  The  first 

five  segments  of  the  antennae  are  purplish  red,  the  other  five 
yellow. 


SPECIES  OF  POLIASPIS  NOT  YET  OBSERVED  IN  THE  UNITED 

STATES 

118.  Poliaspis  media  Maskell. 

Poliaspis  media  Maskell,  Trans,  and  Proc.  New  Zealand  Institute,  XII,  293. 

The  scale  is  white,  broad.  The  adult  female,  which  may  reach 
one-twenty-fourth  inch  in  length,  resembles  in  outline  Mytilaspis 
pomorum,  is  usually  greenish  white,  and  bears  rudimentary  anten¬ 
nae.  There  are  eight  groups  of  spinnerets:  four,  consisting  each 
of  twenty  to  thirty,  are  placed  in  opposite  pairs;  the  fifth,  con¬ 
sisting  of  four  to  six,  is  between  the  upper  pair;  above  these,  tliree 
other  groups  form  an  arch;  the  two  outer  ones  consist  of  eight  to 
ten,  and  the  mesal  one  of  three  to  five.  The  male  insect  is  of  a 
bright  scarlet  or  deep  orange  color. 

This  IS  a  New  Zealand  species  which  infests  a  Veronica  and 
Leucopogon  fraseri. 


GENERA  OF  DIASPINAE  NOT  YET  OBSERVED  IN  THE  UNITED 

STATES 

Genus  AONIDIA  Targioni-Tozzetti 
(Targioni-Tozzetti,  Catal.,  1868,  p.  43) 

Female  with  two  scales  superimposed;  the  first  presenting  at  the 
center  a  single  molted  skin  surrounded  by  secretion;  the  second, 
from  which  the  first  may  be  removed  after  a  preliminary 
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tion  in  water,  composed  entirely  of  the  second  molted  skin.  The 
adult  female  is  smaller  than  this  second  scale,  and  consequently 
smaller  than  in  the  most  advanced  of  its  adolescent  stages.  Scale 
of  the  male  similar  to  that  of  Aspidiotus.  Represented  by  a  single 
described  species. 

119.  Aonidia  lauri  (Bouche). 

Aspidiotus  lauri  Bouche.  Schald  (1833),  u3. 

CJicrmes  lauri  Bouche.  Boisduval,  Ent.  Hort.  340. 

Aonidia  purpurea  Targ.-Tozz.,  Catal.  (1808),  43. 

Aonidia  lauri  Bouche.  Signoret,  Essai,  1870,  p.  103. 

This  species  infests  the  leaves  of  the  laurel  {Laurus  nohilis)  in 
Europe.  Targioni  believes  it  to  be  the  Coccus  aonidum  of  Lin¬ 
naeus;  and,  contrary  to  the  established  rules  of  nomenclature,  re¬ 
names  it  Aonidia  purpurea,  using  the  old  specific  name  for  the  new 
genus.  Signoret  recognizes  the  new  genus,  but  does  not  consider 
the  species  in  question  to  be  that  described  by  Linnaeus.  He 
therefore  refers  to  it  as  Aonidia  lauri  Bouche. 


Genus  LEUCASPIS  Targioni-Tozzetti 

(Targioni-Tozzetti,  Catal.,  1868,  41  [without  description]  ;  Signoret,  Essai, 

1870,  p.  100) 

The  last  abdominal  segment  of  the  female  is  fringed  with  a  se¬ 
ries  of  blunt  spiny  hairs.  The  scales  are  similar  to  those  of  the 
females  of  Chionaspis.  The  arrangement  of  the  spinnerets  differs 
widely  in  the  two  known  species. 

120.  Leucaspis  signoreti  Targ.-Tozz. 

Leucaspis  signoreti  Targ.-Tozz.,  Catal.  (1808),  42. 

Leucaspis  signoreti  Targ.-Tozz.  Signoret,  Essai,  1870,  100. 

Infests  leaves  of  pine  in  Europe;  scales  of  both  sexes  white, 
with  exuviae  light  yellow. 

121.  Leucaspis  pini  (Hartig). 

C.  pini  Hart.,  Jahr.  iiber  die  Forsch.  des  Forstwers.  (1839),  642. 

A.  pini  Bouche,  Ent.  Zeit.  Stett.  (1851),  XII,  110. 

Leucaspis  Candida  Targ.-Tozz.,  Catal.  (1869),  41. 

Leucaspis  pini  Hartig.  Signoret,  Essai,  1870,  p.  102. 

Infests  leaves  of  pine  in  Europe. 
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LIST  OF  AMERICAN  COCCIDAE  NOT  DESCRIBED  IN  THE 

PRECEDING  PAGES 

The  following  list  includes  the  names  of  all  the  Coccidae  not 
belonging  to  the  subfamily  Diaspinae  which  I  have  found  de¬ 
scribed  as  occurring  in  North  America.  Owing  to  lack  of  time, 
but  little  effort  has  been  made  to  determine  the  validity  of  the  spe¬ 
cies  enumerated.  The  genera  and  the  species  under  each  genus 
are  arranged  alphabetically. 

122.  Asterodiaspis  quercicola  (Bouche). 

This  species  infests  oak  at  Washington,  D.  C.  See  Agr.  Report 

1880,  page  330,  and  Plate  XI,  fig.  9,  of  that  report.  A  more  careful 
study  of  this  species  has  convinced  me  that  it  does  not  belong 
to  the  Diaspinae. 

123.  Carteria  lacca  (Kerr). 

This  is  the  insect  which  furnishes  the  lac  dyes  and  the  shellac  of 
commerce.  Although  not  an  American  insect,  I  have  included 
it  in  this  list  on  account  of  -  its  economic  importance.  For  de¬ 
scription  and  figures,  see  my  report  in  Agr.  Report  1881,  page  209 
and  Plate  XIX. 

124.  Carteria  larreae  Comstock. 

This  is  a  lac  insect  which  infests  the  creosote  plant  {Larrea 
mexicana),  in  the  southwestern  portions  of  the  United  States  and 
in  Mexico.  See  Agr.  Report  1881,  page  211.. 

125.  Carteria  mexicana  Comstock. 

This  is  a  lac  insect  which  infests  mimosa  at  Tampico,  Mexico. 
See  Agr.  Report  1881,  page  212. 

126.  Cerococcus  quercus  Comstock. 

Infests  oak  in  Arizona  and  California.  This  species  is  remaik- 
able  for  the  large  amount  of  wax  which  it  excretes.  See  Agr.  Report 

1881,  page  213. 

127.  Ceroplastes  cirripediformis  Comstock. 

This  species  was  found  in  Florida  on  myrtle,  orange,  quince, 
and  a  species  of  Eupatorium.  See  Agr.  Report  1880,  page  333. 
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128.  Ceroplastes  floridensis  Comstock. 

This  species  infests  orange,  lemon,  fig,  pomegranate,  guava,  tea, 
quince,  Japan  plum  (Biotrites),  oleander,  red  bay,  sweet  bay,  gall 
berry  {Ilex  glabra),  myrtle,  and  Andromeda,  in  Florida.  See  Agr. 
Report  1880,  page  331,  and  Plate  IV,  figs.  2,  2a,  and  2b. 

From  this  species  I  bred  a  hymenopterous  parasite  of  the  genus 
Tetrastichus.  See  1.  c.  369. 

129.  Ceroplastes  jamaicensis  White. 

Infests  trunk  of  lancewood  tree  in  Jamaica.  White,  Ann.  Nat. 
Hist.,  XVII,  333,  and  Westwood,  Gardeners’  Chronicle,  1853,  484. 

130.  Coccus  bassi  Targ.-Tozz. 

This  is  a  Mexican  species  mentioned  by  Targioni-Tozzetti, 
Stud,  sulle  Cocc.,  1867,  27,  and  Catal.  (1868),  32. 

131.  Coccus  cacti  of  authors. 

The  cochineal  insect  occurs  upon  cactus  in  Florida.  See  Agr. 
Report  1880,  page  346. 

Coccus  pinnicorticis  Fitch. 

This  is  the  name  given  by  Fitch  (Trans.  N.  Y.  State  Agr.  Society, 

Vol.  XIV  [1854],  871)  to  a  plant  louse  which  is  often  mistaken 
for  a  coccid. 

132.  Dactylopius  adonidum  of  authors. 

Coccus  adonidum  Linn.,  Syst.  Nat.  (1767),  740. 

Dactylopius  adonidum  Slgnoret,  Essai,  1875,  306. 

Lecanium  phyllococcus  Ashmeacl,  Canadian  Entomologist,  XI  (1879),  160. 

This  is  the  common  mealy  bug.  See  Agr.  Report  1880,  341. 

133.  Dactylopius  destructor  Comstock. 

This  is  a  mealy  bug  which  is  very  destructive  to  oranges  in  Flor¬ 
ida.  See  Agr.  Report  1880,  342. 

134.  Dactylopius  longifilis  Comstock. 

This  is  a  mealy  bug  common  on  many  plants  in  the  conserva¬ 
tories  at  Washington.  See  Agr.  Report  1880,  344. 
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Dorthesia. 

See  Orthesia.  See  also  Icerya  purchasi,  which  has  been  deter¬ 
mined  by  several  writers  as  a  Dorthesia. 

Dorthesia  celastri. 

Glover  states  (Agr.  Report  1876,  45)  that  Dr.  Fitch  mentions  a 
species,  Dorthesia  celastri,  which  is  found  on  Celastrus.  I  have  been 
unable  to  find  the  reference  in  Fitch’s  writings.  But  in  the  Fitch 
collection  I  saw  what  I  believe  to  be  the  egg  masses  of  Euchenopa 
bifiotdtd  lEbolcd  with  this  naniG.* 

Dorthesia  viburni  Fitch. 

Under  this  name  also  Dr.  Fitch  distributed  specimens  of  the 
peculiar  egg  masses  of  Euchenopa  binotata  Say.  I  cannot  find 
however,  that  the  name  was  published.  ’ 

135.  Eriococcus  azalea/G  Comstock. 

Infests  azalea.  I  have  found  it  at  Washington,  and  in  a  hot- 
house  at  Geneva,  N.  Y.  See  Agr.  Report  1880,  338. 

_  From  this  species  I  have  bred  the  chaleid  parasite  Coccophagus 
immaculatus  Howard.  See  Agr.  Report  1880,  358. 

136.  Icerya  purchasi  Maskell. 

Infests  orange,  rose,  acacia,  and  many  other  plants  in  Califor- 
"  See  Agr.  Report  1880,  347. 

137.  Kermes  galliformis  Riley. 

Infests  o^  See  Agr.  Report  1880,  337,  and  American  Natu¬ 

ralist,  Vol.  XV  (1881),  482. 

From  species  of  Kermes  I  have  bred  the  following  chalcid  par- 
asites:  a  species  of  the  genus  Telenomus,  and  Cosmocoma  elegans 
Howard.  See  Agr.  Report  1880,  pages  370  and  371. 

138.  Lecanium  antennatum  Signoret. 

Infests  oak.  Described  by  Signoret  (Essai,  1873,  413),  from 
specimens  received  from  Dr.  Asa  Fitch. 


nia 
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139.  Lecanium  caryae  Fitch. 

Infests  hickory.  See  Trans.  N.  Y.  State  Agr.  Society,  1856,  443. 
There  is  a  typical  specimen  of  this  species  in  the  collection  of  the 
above-named  society.  Mr.  J.  D.  Putnam  bred  the  chalcid  para¬ 
site  Chiloneurus  alhicornis  Howard.  See  Agr.  Report  1880,  363, 
and  Plate  XXIII,  figure  4  (not  Plate  I,  as  stated). 

140.  Lecanium  cerasifex  Fitch. 

Infests  cherry.  See  Trans.  N.  Y.  State  Agr.  Society,  1856,  368. 
From  Fitch’s  notes  it  is  evident  that  this  species  was  described 
from  two  specimens.  I  saw  one  specimen  in  his  collection  in 
1881.  There  is  none  in  the  collection  of  the  N.  Y.  Agr.  Society. 

141.  Lecanium  corylifex  Fitch. 

Infests  hazelnut.  See  Trans.  N.  Y.  S.  Agr.  Society,  1856,  4/3.  I 
have  been  able  to  find  no  specimens  in  existence  labeled  by  Dr. 
Fitch  as  L.  corylifex.  But  among  the  duplicates  in  the  Fitch  col¬ 
lection,  I  saw  many  specimens  labeled  L.  coryli.  And  I  have  one 
which  Professor  Uhler  received  from  Dr.  Fitch  labeled  in  the  same 
way.  In  Dr.  Fitch’s  notes  on  L.  corylifex,  he  gives  as  a  synonjun 
of  the  species  Coccus  coryli  C?)  Lin.,  Sys.  Nat.,  II,  741.  I  believe, 
therefore,  that  the  specimens  labeled  by  Fitch  as  L.  coryli  may  be 
taken  as  the  types  of  his  L.  corylifex.  It  is  worthy  of  note  that 
in  no  instance  have  I  seen  the  word  type  written  on  one  of  his 

labels. 

142.  Lecanium  cynosbati  Fitch. 

Infests  stalks  of  wild  gooseberry.  See  Trans.  N.  Y.  State  Agr. 
Society,  1856,  436.  From  Fitch’s  notes  it  is  evident  that  this  spe¬ 
cies  was  described  from  a  single  specimen.  This  specimen  I  saw 
in  the  Fitch  collection  in  1881. 

143.  Lecanium  fitchii  Signoret. 

Infests  raspberry  or  blackberry.  See  Signoret,  Essai,  1873,  404. 

144.  Lecanium  filicum  Boisduval. 

Infests  ferns.  Described  by  Boisduval  in  his  Essai  sur  I’Ento- 
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mologie  Horticole,  335.  There  is  a  fuller  description  by  Signoret 

m  his  Essai,  436.  Packard  records*  the  presence  of  this  species 
in  this  country. 

145.  Lecanium  hemisphaericum  Targ.-Tozz. 

Infests  orange,  oleander,  and  many  other  plants.  See  Agr.  Re¬ 
port  1880,  334. 

146.  Lecanium  hesperidum  Linn. 

Infests  oleander,  orange,  and  many  other  plants.  See  Agr.  Re¬ 
port  1880,  335.  In  addition  to  the  three  parasites  enumerated  in 
the  report  just  quoted,  I  have  bred  Coccophagus  lecanii  (Pitch) 
from  this  species.  See  1.  c.,  357. 

147.  Lecanium  juglandifex  Fitch. 

Infests  butternut.  See  Trans.  N.  Y.  State  Agr.  Society,  1856, 

463.  There  is  a  typical  specimen  in  the  collection  of  the  N.  Y. 
S.  Agr.  Society. 

148.  Lecanium  oleae  Bernard. 

This  is  what  is  known  as  the  black  scale  in  California.  It  in¬ 
fests  orange,  olive,  oleander,  and  many  other  plants.  See  Agr.  Re¬ 
port  1880,  336. 

149.  Lecanium  persicae  (Fabricius). 

Infests  peach.  For  description  see  Signoret,  Essai,  1873,  407. 
Also  Fitch,  Trans.  N.  Y.  State  Agr.  Society,  1856,  357. 

150.  Lecanium  platycerii  Packard. 

Infests  the  staghorn  fern  ( Platycerium ) .  See  Packard,  Injuri¬ 

ous  Insects,  etc.,  1870,  pages  28  and  31. 

151.  Lecanium  pyri  Pitch. 

Infests  pear.  See  Trans.  N.  Y.  State  Agr.  Society,  1854,  809. 
Under  this  name  Fitch  has  described  two  distinct  species,  one  a 
Lecanium  and  the  other  a  Pulvinaria.  He  evidently  considered 
the  former  an  immature  stage  of  the  latter.  There  is  a  typical 

♦Injurious  insects,  etc..  1870.  p.  27. 
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specimen  in  the  collection  of  the  N.  Y.  S.  Agr.  Society  which  is  a 
Lecanium;  and  I  saw  both  a  Lecanium  and  a  Pulvinaria  in  the 
Fitch  collection  labeled  Lecanium  pyri. 

152.  Lecanium  quercus  (Linn). 

Infests  oak.  For  description,  see  Signoret,  Essai,  1873,  427. 
The  specimen  which  served  as  the  type  of  SignorePs  description 
was  received  from  Dr.  Asa  Fitch. 

153.  Lecanium  quercifex  Fitch. 

Infests  white  oak.  See  Trans.  N.  Y.  S^ate  Agr.  Society,  1858, 
805.  I  have  been  unable  to  find  any  specimens  labeled  by  Fitch 
as  Lecanium  quercifex.  But  there  are  in  both  the  N.  Y.  State  Agr. 
Soc.  collection  and  the  private  collection  of  Fitch  specimens  la¬ 

beled  “  White  Oak  Scale  insect,  Lecanium  querci.”  As  white  oak 
scale  insect  is  the  popular  name  given  by  Fitch  in  the  published 
description  of  L.  quercifex,  I  think  these  specimens  must  be 

those  which  he  had  before  him  when  he  wrote  the  description  of 
L.  quercifex, 

154.  Lecanium  quercitronis  Fitch. 

Infests  black  oak.  See  Trans.  N.  Y.  State  Agr.  Society,  1858, 
805.  Typical  specimens  of  this  species  are  in  the  collection  of  the 

N.  Y.  S.  Agr.  Society.  This  species  is  infested  by  the  chalcid  par¬ 

asite  Coccopliagus  lecanii  Fitch. 

155.  Lecanium  ribes  Fitch. 

Infests  currant.  See  Trans.  N.  Y.  State  Agr.  Society,  1856,  427. 
Although  Fitch  states  that  this  species  was  common  in  some  gar¬ 
dens,  there  are  no  specimens  in  the  collection  of  the  N.  Y.  S.  Agr. 
Society;  and  in  his  private  collection  there  is  only  a  single  speci¬ 
men  which  is  in  very  poor  condition. 

156.  Lecanium  sallei  Signoret. 

This  is  a  Mexican  species  the  food  plant  of  which  is  unknown. 
See  Signoret,  Essai,  1873,  410. 
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157.  Lecanium  tiliae  (Fitch). 

Infests  linden.  See  Fourth  Annual  Report  of  the  Regents  of 
the  University  of  the  State  of  New  York  (1851),  page  69.  I  have 

been  unable  to  find  the  type  of  this  species  in  either  of  the  eollec- 
tions  where  it  should  be. 


158.  Lecanium  tulipiferae  Cook. 

Infests  the  tulip  tree.  See  Canadian  Entomologist 
(1878),  192.  ' 

I  think  this  will  prove  to  be  Lecanium  tiliae  (Fitch). 


vol. 
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159.  Lecanium  verrucosum  Signoret. 

This  IS  a  Mexican  species  the  food  plant  of  which  is  unknown. 
See  Signoret,  Essai,  1873,  442. 


160.  Orthezia  americana  Walker. 

Infests  goldenrod  (Solidago),  burdock  (Arctium),  Impatiens,  Eu- 

patonum,  and  probably  many  other  native  plants.  See  Agr.  Re- 
port  1880,  349. 

After  this  genus  had  been  established  an  effort  was  made  to 
change  the  name  to  Dorthesia;  hence  we  find  both  names  in  the 
books.  See  Dorthesia,  above. 

161.  Pseudococcus  aceris  (Geoffrey). 

Infests  maple.  See  Agr.  Report  1880,  345.  This  species  is  in¬ 
fested  by  the  chalcid  parasite  Rhopus  coccois  (E.  A.  Smith).  See 
1.  e.,  361. 


162.  Llaveia  aximus  (Hernandez). 

This  is  a  McKican  species  which  is  said  to  be  about  one  inch 
ong  (23  to  2o  mm.).  It  infests  Jatropha  curcas  and  Spondias 
mtjrobolanus.  Signoret  states  that  it  is  employed  in  Mexico  as  a 
fat  and  as  varnish,  and  that  in  its  first  state  it  appears  to  be  used 
m  medicine  as  an  anodyne.  See  Signoret,  Essai,  1875,  371. 
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163.  Pulvinaria  innumerabilis  Rathvon. 

Coccus  innumerabilis  Katlivon,  Pennsylvania  Farm  Journal,  Vol.  IV  (1854), 
25'G-8. 

Lecanium  acericorticis  Fitch.  Trans.  N.  Y.  State  Agr.  Soc.,  1859,  775. 

Lecanium  acericola  Walsh  and  Riley,  American  Entomologist,  Vol.  I,  14. 
Lecanium  maclurae  Walsh  and  Riley,  American  Entomologist,  I,  14. 

This  species  infests  maple,  Negundo,  ^ape,  osage  orange, 
and  probably  other  plants.  For  figure,  see  Agr.  Report  1880,  Plate 
XI,  fig.  6.  In  addition  to  the  works  cited  above,  interesting  pa¬ 
pers  upon  this  species  will  be  found  in  the  Proceedings  of  the  Dav¬ 
enport  Academy  of  Sciences,  Vol.  II,  and  in  the  American  Nat¬ 
uralist,  Vol.  XII,  655.  See  P.  vitis. 

From  this  species  Mr.  J.  D.  Putnam  bred  the  chalcid  parasite 
Apliycus  pulvinariae  Howard  (see  Agr.  Report  1880,  365),  and  I 
have  bred  Coccophagus  lecanii  (Fitch)  and  the  pyralid  parasite  Dak- 
ruma  coccidivora  Comstock  (see  Agr.  Report  1879,  241). 

164.  Pulvinaria  pyri  (Fitch). 

Infests  pear.  This  is  the  Lecanium  pyri  of  Fitch  in  part.  Is  it 
not  the  same  as  Pulvinaria  innumerabilis'^. 

165.  Pulvinaria  salicis  (Bouche). 

Infests  willow.  It  was  received  by  Signoret  from  Dr.  Fitch. 
See  Signoret,  Essai,  1873,  44.  Is  not  this  also  the  same  as  Pulvi¬ 
naria  innumerabilis'^. 

166.  Pulvinaria  vitis  of  authors. 

Infests  grape.  See  Signoret,  Essai,  1873,  45.  It  may  be  that 
our  Pulvinaria  innumerabilis  will  prove  to  be  identical  with  this 
species. 

167.  Rhizococcus  araucariae  (Maskell). 

Infests  Norfolk  Island  pine  (Araucaria).  See  Agr.  Report  1880, 
page  339. 

168.  Rhizococcus  quercus  Comstock. 

•Infests  oak,  gall  berry,  and  grass.  See  Agr.  Report  1880,  page  340. 
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INDEX  TO  PLANTS 


In  the  following  list  are  given  the  names  of  the  plants  cited  in 
this  report  as  food  plants  of  scale  insects.  The  species  which  in¬ 
fest  each  plant  are  referred  to  by  number.  Certain  species  infest 
a  large  number  of  plants  and  are  thus  liable  to  be  found  on  other 
plants  than  those  indicated  here.  Among  these  species  are  nos. 
10,  13,  15,  17,  132,  134,  148,  and  146. 


Acacia  . 

.10,  17,  136 

Alder  . 

Almond  . 

Aloe  . 

Amorpha  . . 

Andromeda  .  .  .  .  , 

Apple . 

77,  101,  148 

Apricot  . 

Arbor  vitae  .  .  . 

Araucaria  . 

Ash  . 

Aspidistra  . 

Asplenium  . 

Astelia  . 

Atherosperma  .  . 

Azalea . 

Basswood . 

.Z,  56,  101,  111,  157 

Bay  tree . 

.12,  14,  128 

Beech  . 

Biotrites  . 

Birch . 

Bittersweet  .... 

Blackberry  . 

Bladder  nut . 

Boxwood  . 

Brachaeton . 

Buddleia  . 

Burdock  . 

Butcher’s  broom  . 

Butternut  . 

Cactus . 

.63,  68,  131 

California  coffee 

Camellia  . 

. 20, 

29,  92,  95 

Cape  jessamine  . . 

Ceratonia  . 

Cherry . 

China  tree . . 

Cineraria .  55 


L 


Citrus . 

75,  95,  97, 

98,  99,  109,  127 

128,  133,  136,  145,  146.  148 

Clover  . 

Cocoanut  . 

Cordyline  . 

Cranberry  . 

Creosote  plant  . 

Currant . 

Cycas  . 

Cyanophyllum  . 

Cymbidium  . 

Daphne  . 

Dates . 

Dion . 

Dyospyrus  . 

Drimys . 

Dysoxylon  . 

Elm . 

English  walnut . 

Epidendrum  . 

Erica  . 

Etaecarpus  . 

Eucalyptus  . 

Euonymus  . 

Eupatorium . 

Ferns  . 

Rig . 5,  7, 

17,  74,  107,  128 

Gahnia  . 

Gall  berrv  . 

Genista  . 

Goldenrod  . 

Gooseberry  . 

Goyavius . 

Grape . 

22,  58,  163,  166 

Grass . . 

. .  J.V^O 

Guava  .  i9q 

Gum  tree .  7a 
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Habrothmus .  148 

Hackberry  . 2,  101 

Hawthorn . 49,  101 

Hazelnut .  41 

Heath  .  148 

Hemlock  .  1 

Hickory .  139 

Holly .  40 

Hop  tree  .  101 

Horse-chestnut  . 41,  101 

Ilex  .  128 

Impatiens  .  160 

Ivy  .  40 

Japan  plum  .  128 

Jatropha .  162 

Juniper  . 64,  70 

Kennedya  . .  43 

Knee  holly  .  23 

Lancewood  . 129 

Larrea .  124 

Latania  .  44 

Laurel .  119 

Lemon.  See  Citrus. 

Leucopogon .  118 

Linden.  See  Basswood. 

Locust . 8,  17,  101 

Lonicera .  101 

Maple - 2,  10,  21,  85,  101,  161,  163 

Melia .  10 

Metrosideros  .  112 

Microsam.ia  .  96 

Mimosa . 9,  124 

Mistletoe .  73 

Mountain  laurel  .  17 

Myrtle  . 127,  128 

Myrsina  .  47 

Negundo  .  163 

Norfolk  Island  pine .  167 

Nyssa .  79 


Oak - 2,  11,  42,  53,  60,  82,  89,  122 

126,  137,  138,  152,  153,  154,  168 


Ochras . 

Oleander . 10,  128,  145,  146, 


Olive  . 

. 17,  57,  108, 

Orange.  See 

Citrus. 

Oregon  ash 

Osage  orange 

. 2. 

Palm . 

.  .  .18,  31,  34,  52,  92, 

Pandanus  .  .  . 

. 51, 

I’each  . 

. 2,  71, 

Pear . 8, 

13,  65,  77,  148,  151, 

Persea.  See 

Bay  tree. 

Phormium  .  . 

Pine . 

. 16,  81,  120, 

Pineapple  .  . 

Planera  .... 

Platycerium 

Plum  . 

. 10,  13, 

Poplar . 

Pomegranate 

. 128, 

Quince . 

. 6,  17,  127, 

Raspberry. . . 

. 66,  101, 

Ravens  In  .  . 

Ribes  alpinum  . 

Rose  . 

. 66,  136, 

Rubia 

Ruscus 

Smilax 


Solidago 
Sorbus  . 


74 

148 

145 

148 

163 

148 
100 

149 

164 

105 

121 

62 

101 

150 
148 
101 
148 
128 
143 

61 

101 

148 

33 

23 

19 

160 


Spartina  . 
Spondias  . 
Spruce  . . . 

Tea  . 

Tulip  tree 
Veronica  . 
Vriescia  .  . 


81, 


84 

162 

102 

128 

158 

118 

59 


Walnut,  English  .  8 

Water  locust  .  2 


Willow. 4,  17,  48,  80,  83,  101,  165,  111 
Yucca  . 10,  101 
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Except  where  the  word  page  occurs,  the  figures  refer  to  the 
numbers  which  the  species  bear  in  this  report.  Synonyms  are  in 
italics,  and  generic  names  in  small  capitals. 


abietis  . 

acericola  . 

acericorticis  . 

aceris  . 

adonidum  . 

aflinis  . 

alni  . 

aloes  . 

americana  . 

ancylus  . 

antennatum  . 

Aonida  . 

araucariae  . 

arborum  . 

arecae  . 

aspidistra e  . 

Aspidiotus  . 

asteliae .  q  1. 

Asterodiaspis  .  . .  . 

atberospermae  .  .  .  . 

aurantii  . 

axinus  . 

azaleae  . 

bassi  . 

betulae  . 

biclavis  . 

blankenhorni  . 

boisduvalli  . 

bouchei  . 

braziliensis . 

bromeliae  . .  . 

budleiae.  ...  .  . 

buxi . 

cacti  . 

caldesii  . 

calyptroides  . 

camelliae . 

Candida . 

Carteria  . 

carueli . 

caryae  . 

celastri  . 

cerasi  . 

cerasifex  . 

ceratoniae  . 

.  30 

Cerococcus  . 

Ceroplastes  . 

chamaeropsis  .  31 

Chionaspis  . 74-91 

circularis  .  ,55 

cirripedifoi’mis .  127 

citri  . 75 

citricola  .  95 

convexus  .  4 

Coccus  . 1,30-131 

conchiformis  . 101,  104 

cochineal . 

cordyliuidis  .  i05 

corylifex  .  444 

cyanophyllii  .  5 

cycadicola  .  32 

cycadis  .  447 

cydoniae  .  ^ 

cymbidii  .  99 

cynosbati  .  442 

Dactylopius  . 132—134 

denticulatiis  .  33 

destructor  . 34  433 

Diaspis  . 61-73 

Dorthesia . Page  132 

drimydis  .  406 

dysoxyli  .  35 

echinocacti .  gg 

epidendri .  30 

ericae .  37 

Eriococcus  .  435 

enonymi  . | ,  79 

ficus  . 7^  407 

filicum  .  444 

Fiorinia.  See  Uitleria. 

fioriniae  .  93 

fitchii  .  443 

fi^^va  .  40S 

flavescens  .  499 

floridensis  .  428 

fraxini  .  gg 

furfurus  .  77 

galliformis  .  437 

genistae  .  33 

gigas  .  94 

gloverii  .  99 

gnidii  .  39 

harrisii  .  77 

hederae  .  49 
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hemisphaericum . 

hesperidum . 

hippocastani  . 

ICERYA  . 

ilicis  . 

innumerabilis . 

jamaicensis  . 

juglandifex . 

juglandis  . 

juglans-regiae . 

juniperi . 

kennedyae  . 

Kermes  . 

lacca  . 

larreae  . 

lataniae  . 

lauri  . 

lentisi  . 

leperii  . 

Lecanium  . . 

Leucaspis  . 

limonii . 

linearis  . 

lintnerii  .  .  . 

Llaveia  . 

longifilis  . 

lucasii  . 

maclitrae  . 

Mealy  bugs.  See  Dactylopius. 

media  . 

metrosideri . 

mexicana . 

mimosae  . 

minima  . 

myrsinae . 

Mytilaspis  . 

nerii  . 

niger  . 

nigra  . 

nyssae . 

obscurus  . 

olea  . 

orbicularis  . 

Orthbzia  . 

ortholobis  . 

ostreaeformis . 

oxyacanthae  . 

palmatum . 

palmarum . 

pandani  . 

Parlatoria  . 

parlatorioides . 

pellucidae  . 

pergandii . 

perniciosus  . 

perseae  . 

persicae  . 


.  . . .  145 
,  . . .  14G 
.  . . .  41 

. . . .  136 
.  . . .  142 

-  163 

_ _  129 

.  .  .  .  147 
101,  110 
,  .  .  .  8 
...  70 

...  43 

...  137 
...  123 

_  124 

...  44 

...  119 
.  . . .  45 

. . . .  71 

138-159 
.120-121 
...  46 

.101,,  111 
,  . . .  78 

...  162 
...  134 
...  97 

,  . .  .  163 

...  118 
...  112 

, . . .  125 
9 

...  72 

...  47 

,  .98-116 
...  10 
...  48 

...  55 

...  79 

...  11 
...  148 
...  96 

...  160 
...  80 
...  65 

...  49 

...  52 

...  52 

.51,  100 
. .95-97 
...  12 
...  93 

...  95 


14 

149 


personatus  .  . 

phormii . 

phymaytodidis 

pineti  . 

pini . 

pinicorticis  .  . 
pinifolii  .... 
pinnaeformis 
planchonii  .  . 
platycerii  . . . 
POLIASPIS  .  .  . 

pomicorticis  . 
pomorum  . . . 

populi  . 

proteus  . 

PSEUDOCOCCU.S 

Pyri  . 

pyriformis  .  .  . 
pyrus-malus  . 
PCLVINARIA  . 
purchasi  .... 
purpurea  . . . 
quercifex  .... 
quercicola  .  . 
quercitronus 

quercus . 

rapax  . 

Red  scale  .  . 
Rhizococct:.s 

ribes  . 

rosae  . 

sabalis . 

saliceti  . 

salicis . 

saUcis-nigrae 

sallei  . 

signoreti  .  .  .  . 
smilacis  .... 
spartinae  .  .  .  , 
spinosus  .  .  .  . , 
spurcatus  . . . , 
Targioxia  . . , 
tenebricosus  . 

tiliae  . 

tulipiferae  .  . 
Uhleria  .... 

ulicis  . . 

uvae  . . 

vaccinii  .... 
verrucosum  .  . 

viburni  . 

villosus  . 

visci  . 

vitis  ..  .• . 

vriesciae  . .  .  . 

zizyphi  . 

zonatus  . 
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.  15 

.  50 

.  113 

.  102 

. 16,  121 

. Page  131 

.  81 

.  114 

.  89 

.  150 

. 117-118 

.  101 

.  101 

.  90 

.  96 

.  161 

. 151,  164 

.  115 

.  101 

. 163-166 

.  136 

.  119 

.  153 

122 

. •  154 

53,  82,  126,  152,  168 

.  17 

.  3,7 

. 167,  168 

.  155 

.  66 

.  18 

.  116 

. . . 83,  165 

. ' .  83 

.  156 

. 55,  120 

.  19 

.  84 

.  20 

.  54 

.  55 

.  21 

■ . 56,  157 

.  158 

. 92-94 

.  38 

22 

.  91 

.  159 

. Page  132 

.  57 

.  73 

. 58,  166 

.  59 

.  97 

.  60 


Reports  on  Scale  Insects  603 

EXPLANATION  OF  PLATES 


PLATE  I 

Organs  of  the  last  segment  of  adult  females  of  the  Diaspinae; 
diagrammatic;  each  letter  has  the  same  significance  throughout. 

a.  Vaginal  opening. 

b.  Anus. 

c.  Mesal  group  of  spinnerets  (anterior  group  of  report  for  1880). 

d.  Cephalo-lateral  group  of  spinnerets  (anterior  laterals  of  re¬ 
port  for  1880). 

e.  Caudo-lateral  group  of  spinnerets  (posterior  laterals  of  report 
for  1880). 

R,  P,  P.  Lobes. 

fh  First  pair  of  lobes,  or  mesal  lobes. 

f^,  f^.  Second  pair  of  lobes. 

f’,  f^.  Third  pair  of  lobes. 

g.  Thickened  lateral  margin  of  segment. 

h.  Club-shaped  thickenings  of  body  wall. 

i.  Incisions. 

j.  Thickened  margins  of  incisions. 

k.  Spines  (not  represented  in  figure  2,  to  avoid  complication). 

l.  Plates  (frequently  described  by  authors  as  spines). 

m.  m^.  Wax  ducts. 

n.  Elongated  pores  (Fig.  2). 

PLATE  II 

Scales  of  the  Diaspinae,  from  camera  lucida  drawings.  1,  As.. 
pidiotus  ficus,  female;  la,  male  of  same;  2,  Aspidiotus  nerii,  female; 
2a,  male  of  same;  3,  Dictspis  rosae,  female;  3<a,  male  of  same;  4, 
CMonaspis  furfurus,  female;  4a,  male  of  same;  5,  Mytilaspis  pomo- 
rum,  female;  5a,  male  of  same;  6,  Parlatoria  pergandii,  female; 
6a,  male  of  same;  7,  Parlatoria  proteus,  female;  7a,  male  of  same; 
8,  Parlatoria  zizyphi,  female;  9,  Uhleria  camelliae;  10,  Aspidiotus  (?) 
parlatoroides,  female;  11,  CMonaspis  (?)  hiclavis. 

PLATE  III 

Fig-  1 — Ic,  Aspidiotus  (?)  sabalis;  1,  scales  of  male  and  female; 
la,  antenna  of  male;  lb,  antenna  of  female;  Ic,  last  segment  of 
adult  female.  Fig.  2,  Aspidiotus  personatus,  female;  2a,  caudal 
margin  of  same.  Fig.  3,  CMonaspis  spartinae,  last  segment  of  fe¬ 
male;  3a,  margin  of  same. 

PI^TE  IV 

Fig.  1,  Parlatoria  zizypM.  Fig.  2,  Parlatoria  pergandii.  Fig. 
3,  Parlatoria  proteus.  Fig.  4,  Parlatoria  pergandii  var.  camelliae. 
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PLATE  I 


(Plate  XXXIII,  Cornell  series) 


PLATE  II 


(Plate  XXXIV,  Cornell  series) 


PLATE  III 


^i0A 


Jl,B>  ContUe.1  i<.\. 


(Plate  XXXV,  Coruell  series) 


PLATE  IV 


(Plate  XXXVI,  Cornell  series) 
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METALLIC  FLAVOR  IN  DAIRY  PRODUCTS 

E.  S.  Guthrie 

The  sale  of  dairy  products  depends  largely  on  their  flavor.  Many 

flavors  do  not  materially  affect  the  sale  of  dairy  goods,  but,  on  the  other 

and,  there  are  several  that  directly  affect  their  price.  Metallic  flavor 

belongs  to  the  latter  class,  and  may  reduce  the  price  of  butter  from  one  to 
two  cents  a  pound. 

MetaUic  flavor  as  such  was  not  of  great  importance  until  about  twelve 

rr ®  T'  n  '''  determine,  the  first  person  to 

detect  this  flavor  was  B.  D.  White,  who  states  that  in  igoi,  when  he  was 

an  assistant  commissioner  on  the  Dairy  and  Food  Commission  of  Min¬ 
nesota,  that  commission  instituted  a  monthly  scoring  contest  for  butter 
m  corijunction  with  the  Minnesota  Agricultural  School.  In  this  contest 
Mr.  White  criticized  the  butter,  explaining  any  abnormal  flavors  or  defects 
found.  _  Various  flavors  were  detected,  among  them  a  new  flavor,  which 
was  designated  as  metallic,  a  curdy  flavor,  and  a  feverish,  or  cowy  flavor 
It  was  noticed  later,  after  publication  of  those  criticisms,  that  other  States 

V,  “  criticizing  butter,  and  the  question  was 

whether  the  same  flavors  were  recognized  or  whether  the  terms  were  applied 

to  other  flavors  Later,  however,  in  monthly  scoring  contests  conducted 
by  the  National  Creamery  Buttermakers’  Association  in  connection  with 
nited  States  Department  of  Agriculture,  in  which  Mr.  White  was 
critic  the  same  terms  were  used,  and  in  that  way  they  were  carried  through 

“d  the  various  judges  who  attended 
the  dinerent  scorings  became  familiar  with  them. 

The  character  of  metallic  flavor  has  been  determined  through  personal 
correspondence  with  noted  authorities  on  butter  in  this  country,  and  with 
one  expert  m  Denmark,  one  of  the  greatest  butter  countries  in  the  world 
These  men  are  as  follows:  Professor  Bernhard  Boggild,  Royal  Veterinary 
and  Agricultural  College,  Copenhagen,  Denmark;  F.  W.  Bouska,  formerly 
professor  of  dairy  bacteriology  at  Iowa  State  College,  now  with  the 
Beatrice  Creamery  Company,  Lincoln,  Nebraska;  C.  E.  Croomer,  manager 
of  the  butter  department  of  the  Fox  River  Butter  Company,  Chicago 
Illinois;  C.  W.  Fryhofer,  formerly  federal  butter  expert  on  the  New  York 
ity  market,  now  in  the  Dairy  Division  of  the  United  States  Bureau  of 
Anmal  Industry;  Professor  N.  W.  Hepburn,  University  of  Illinois;  I.  C. 
Jos  in,  formerly  federal  butter  expert  on  the  Chicago  market;  P.  H.  Kieffer 
Presid^t  of  the  Gude  Brothers  Kieffer  Company,  New  York  City  Pro¬ 
fessor  C.  Larsen,  South  Dakota  State  College  and  Experiment  Station; 
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Professor  C.  E.  Lee,  University  of  Wisconsin;  Robert  McAdam,  formerly 
in  charge  of  renovated  butter  inspection,  Dairy  Division,  United  States 
Bureau  of  Animal  Industry;  G.  L.  McKay,  formerly  professor  of  dairying 
at  Iowa  State  College,  now  secretary  of  the  American  Association  of 
Creamery  Butter  Manufacturers;  Professor  M.  Mortensen,  Iowa  State 
College;  Professor  A.  B.  Nystrom,  State  College  of  Washington;  S.  E. 
Thompson,  in  charge  of  dairy  manufacturing  investigations.  Dairy  Division, 
United  States  Bureau  of  Animal  Industry;  B.  D.  White,  formerly  in  charge 
of  dairy  manufacturing  investigations.  Dairy  Division,  United  States 
Bureau  of  Animal  Industry;  Professor  J.  H.  Frandsen,  University  of 
Nebraska;  H.  J.  Credicott,  formerly  federal  butter  inspector  on  the 
Chicago  market. 

According  to  Fryhofer,  Kieffer,  Hepburn,  McKay,  Lee,  Thompson, 
and  Nystrom,  metallic  flavor  is  similar  to  the  flavor  of  rusty  iron.  Lee, 
Croomer,  Thompson,  and  Fryhofer  state  that  there  is  a  similarity  between 
fishy  flavor  and  metallic  flavor.  Thompson  says:  “It  is  classified  as 
fishy,  oily,  tallowy,  etc.  I  believe,  however,  that  it  is  safe  to  say  that 
the  true  metallic  flavor  is  easily  recogniaed  by  men  qualified  to  judge  of 
such  things,  after  they  have  once  become  familiar  with  it.” 

The  detection  of  metallic  flavor  is  difficult.  In  order  to  determine 
whether  there  is  any  uniformity  of  judgment  as  to  this  flavor,  the  writer 
took  a  sample  of  butter  pronounced  metallic  by  the  butter  judges  of  the 
Department  of  Dairy  Industry  at  Cornell  University,  to  the  National 
Dairy  Show,  for  the  criticism  of  some  of  the  experts  already  named. 
It  was  inspected  by  McKay,  Larsen,  Thompson,  Kieffer,  Joslin,  Lee, 
Hepburn,  Frandsen,  and  Credicott.  Every  one  of  these  men  said  that 
without  doubt  the  flavor  was  metallic.  In  each  of  the  criticisms,  more 
than  one  judge  examined  and  criticized  the  product.  In  case  only  two 
judges  were  present,  and  one  reported  in  the  affirmative  while  the  other 
decided  in  the  negative,  the  result  was  counted  as  negative.  But  if  there 
were  four  judges,  and  two  pronounced  the  flavor  metallic  while  the  other 
two  reported  it  not  metallic,  the  sample  was  counted  as  metallic,  with  one 
exception.  There  was  no  particular  reason  for  this  decision,  aside  from 
the  fact  that  if  two  judges  found  metallic  flavor  it  would  seem  that  it  must 
be  present  in  a  slight  degree.  When  three  or  five  judges  made  the  exam¬ 
ination,  the  majority  report  was  taken. 

GENERAL  OBSERVATIONS 
PERIOD  OF  OCCURRENCE 

Croomer  and  Larsen  claim  that  metallic  flavor  in  butter  is  found  oftenest 
in  early  spring  and  late  fall ;  Kieffer  and  McAdam  say  that  it  is  commonest 
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in  late  fall  and  winter;  Hepburn,  McKay,  and  Fryhofer  say  that  it  i<i 

co„st  during  the  hottest  time  of  the  year;  and  NystZ  oble  te 

that  It  IS  commonest  in  the  fall.  Thompson  says:  “  The  extent  or  fre 

quency  with  which  this  trouble  oecurs,  I  am  unable  to  detembe  iS 

pparently  confined  to  no  particular  section  or  season  but 

anywhere  and  at  any  time.”  This  last  opinion -Tt’is  thaT'' 

flavor  “may  occur  anywhere  and  at  any  time  ”4s  supot  ed  hv  r 
Hepburn,  McKay,  Larsen,  and  Fryhofer.  ®«PPOrted  by  Groomer, 

CAUSES  OF  METALLIC  FLAVOR 

Joslin  and  McKay  think  that  pasteurization  is  a  factor  in  thp  nmrlt  +• 

of  me, .flic  MdicMTo  °)t„"  w 

Thompson,  Fryhofer,  McKay,  Joslin,  White,  and  the  New  York  Produce 
Review  and  American  Creamery  (191.),  state  that  there  seeiS  t^S  a 

whfjtr  ““‘p  “O  o™ 

di  iTio"  afr-  «*vof  i.  d„. 

Brown  (1912)  states  that  he  has  known  the  first  of  tb^i  +Ttr/-v  v. 

metallic  flavor.  He  says  that  whpu  fb  ’’  ^ 

^  mat  wnen  there  was  anv  metfllbV 

It  was  invariably  the  worse  in  the  latter  churning. 

nearts^suS  ^hTIw 

“duTS  "  1  to  the  moLL  “io,™  taS 

fish;  w' t”  N»  S  prd’''"^  ”'“to.olsm  fs  the  c.use  of 

(1912)  makes  the  folio  ’  /^^^ce  Review  and  American  Creamery 

V  912;  maizes  the  following  statement:  “We  will  not  attomof  ^ 

causes  for  all  flavors  in  butter  resembling  the  ‘^e  aut  L 

T'v,^  ^  11  •  3'Cia  cream  has  come  m  contapf  ” 

The  following  extract  is  from  Irish  Homestead  (1913): 

attempt^!  jat  in^'h  Pasteurization  has  been 

resembled  “fishiness"  was  experienml  AbL,?  ^  that  somewhat 

fishiness,"  the  resemblance  was  cln^A  ’  K„f  entirely  coincide  with 

-  u  .  ’  ^  accurately  described  as 

Dates  m  parenthesis  refer  to  bibliography,  page  628. 
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a  “  metallic  ”  flavor,  possibly  due  to  some  organic  cause.  This  flavor  was  invariably 
noticed  in  butter  the  cream  of  which  contained  over  35  per  cent  of  fat,  and  it  was 
particularly  noticeable  where  the  fat  content  in  the  cream  ran  over  40  per  cent  and  up 
to  50  per  cent,  when  the  cream  was  pasteurized.  In  some  cases  the  flavor  was  even 
noticeable  where  the  whole  milk  was  not  heated  beyond  130'’  F*?  where  the  cream 

was  not  pasteurized.  .  •  j  1  r 

It  is,  of  course,  evident  that  whether  milk  or  cream  is  pasteurized,  the  cream  tor 

buttermaking  should  not  contain  more  than  33  per  cent  of  fat,  and  the  results,  p^- 
ticularly  as  regards  the  keeping  qualities  of  the  butter,  are  much  more  likely  to  be 
satisfactory  where  a  thin  cream,  not  containing  over  30  per  cent  of  butterfat,  is  separated 
and  then  thoroughly  pasteurized,  well  cooled  down,  ripened  at  a  moderately  low  tem¬ 
perature,  with  a  liberal  supply  of  clean,  active  starter  to  an  acidity  of  0.3  to  0.35,  but 

in  no  case  exceeding  0.4.  „  ,  ,  .  .  .  .  T:^  • 

In  the  most  progressive  and  highly  successful  dairying  countries  ot^  hurope  it  is 

the  general  practice  all  through  the  year  to  separate  a  thin  cream  in  most  cases 
the  cream  does  not  contain  over  25  per  cent  of  butterfat,  while  in  one  large  dairying 
country  the  cream  rarely  contains  over  20  per  cent  of  butterfat,  and  pasteurization 
is  general  among  all  the  creameries . 

PRELIMINARY  WORK 

The  observations  on  metallic  flavor  made  in  the  laboratories  at  Cornell 
University  were  as  follows: 

I.  High  acid  content  seemed  essential  for  the  development  of  the  flavor. 
Every  instance  in  which  metallic  flavor  was  found  in  the  preliminary 

work  was  in  a  product  of  high  acidity,  and  only  twice  did  the  writer  hear 
of  its  being  noted  in  sweet  dairy  products.  In  one  case  a  milk  company 
reported  metallic  flavor  in  sweet  milk,  but  it  was  of  short  duration.  The 
second  case  was  reported  by  White,  who  wrote:  “I  have  always  found 
the  metallic  flavor  in  condensed  milk  and  believe  that  this  is  due  entirely 
to  the  raw  copper  of  condensing  pans.”  The  writer  has  never  noticed  this 
flavor  in  condensed  milk,  nor  has  he  detected  it  in  swiss  cheese,  another 
dairy  product  made  in  a  copper  container. 

The  chemist  would  say  that  there  is  far  greater  probability  of  a  metal’s 
being  absorbed  by  an  acid  solution  than  by  a  non-acid  one.  Nevertheless 
it  is  true  that  some  dairy  products  of  very  high  acidity  have  been  held  in 
containers  with  exposed  surfaces  of  metals  that  easily  combine  with  lactic 
acid  to  form  lactates,  such  as  copper  and  iron,  and  have  not  developed 
a  metallic  flavor  that  could  be  detected  by  expert  judges  of  that  flavor. 
The  tin  of  the  starter  can  in  the  butter  laboratory  at  Cornell  is  almost 
entirely  off.  Starter  has  been  cultivated  daily  in  this  can  for  three  or  four 
years;  it  has  been  carefully  examined  many  times  for  metallic  flavor,  and 
this  has  been  present  in  only  a  few  cases. 

It  is  possible  that  electrolytic  action  plays  an  important  part  in  the 
production  of  metallic  flavor  when  the  source  is  directly  from  metal. 

II.  The  flavor  was  most  likely  to  appear  during  the  hottest  season. 

It  may  be  that  this  was  noticeable  because  the  degree  of  acidity  of  the 

product  is  likely  to  be  greater  when  the  temperature  is  high. 

III.  A  high  fat  content  seemed  necessary  for  the  development  of  the 
flavor,  except  in  the  case  of  buttermilk. 
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These  observations,  which  were  made  two  years  before  the  report  of 
Irish  Homestead  already  quoted  was  published,  seemed  to  indicate 
that  metallic  flavor  developed  more  rapidly  and  to  a  greater  extent  in  cream 
that  was  rich  in  butterfat  than  in  cream  with  a  low  fat  content.  The 
flavor  was  very  strong  in  some  samples  of  soft  cream  cheese,  but  was 
never  noticed  in  cottage  cheese,  which  contains  practically  no  butterfat. 
Whenever  the  flavor  was  found  in  whole  milk,  it  was  always  near  the 
surface,  in  the  cream,  and  it  was  never  observed  in  skimmed  milk.  For 
some  reason,  however,  it  was  often  found  in  buttermilk.  With  the  ex¬ 
ception  of  buttermilk,  metallic  flavor  was  never  found  in  a  dairy  product 
that  was  low  in  butterfat  content. 

IV.  The  flavor  appeared  spasmodically. 

Often  metallic  flavor  could  not  be  detected  in  butter  for  several  weeks, 
and  sometimes  for  many  months,  after  which  it  suddenly  appeared  for  per¬ 
haps  a  few  days,  or  possibly  for  several  weeks.  During  all  this  time  the 
same  utensils  were  being  used  on  the  farms  and  in  the  creamery  laboratories. 

V.  Low  temperatures  often  seemed  to  make  the  flavor  more  apparent. 
The  low  temperatures  in  the  laboratories  may  have  held  in  check  certain 

organisms  that  at  high  temperatures  produce  sufficiently  strong  flavors 
to  cover  the  metallic  flavor. 

The  preliminary  observations  thus  seemed  to  indicate  that  there  may  be 
a  cause  of  metalfic  flavor  other  than  direct  contact  of  the  dairy  product 
with  metal.  In  fact,  it  was  quite  apparent  that  there  may  be  a  biological 
reason  for  the  development  of  metallic  flavor,  for  in  several  instances  it 
seemed  to  increase  when  the  product  was  not  in  contact  with  metal. 

WORK  OF  OTHER  INVESTIGATORS 

Some  work  has  been  done  of  a  more  scientific  nature  than  that  just 
described.  The  most  recent  is  that  of  Rogers,  Berg,  Potteiger,  and  Davis 
(1913).  who  report,  besides  their  own  work,  researches  by  several  other 
investigators.  The  following  abstract  of  their  bulletin  appeared  in  a 
press  notice  sent  out  by  the  United  States  Department  of  Agriculture: 

Some  metals  either  cause  or  greatly  accelerate  certain  bad  flavors  in  butter,  although 
most  of  tl^  experiments  along  this  line  have  not  included  storage  butters.  Recentlv 
the  sci^tinc  staff  of  the  Dairy  Division  of  the  Bureau  of  Animal  Industry  in  the  United 
ates  Department  of  Agriculture  has  reported  that  the  presence  of  very  small  amounts 
or  iron  in  cream  causes  certain  undesirable  flavors  to  increase  in  intensity  during  storage 
ihese  flavors  are  often  designated  by  butter  experts  as  “  metallic,”  ”  oily,”  or  ”  fishy.’’ 

he  injurious  effect  of  iron  was  found  by  adding  iron  in  known  quantities,  varying 
trom  I  to  500  parts,  to  1,000,000  parts  of  cream.  The  butter  made  from  such  cream 
was  compared  with  that  made  from  cream  where  all  precautions  were  taken  to  avoid 
any  undue  contact  with  iron  during  the  whole  process  of  butter-making.  The  butter 
was  stored  at  6  to_  10°  F.,  and  the  quality  of  the  butter  was  scored  by  experts  at  different 
times.  In  every  instance  when  the  butter  was  scored  a  few  days  after  making,  the 
samples  to  which  iron  had  been  added  scored  lower  than  the  butter  made  from  cream 
which  contained  no  iron.  This  held  true  in  most  cases  on  the  second  and  third  scoring. 
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which  occurred  at  intervals  varying  from  20  to  187  days.  The  most  notic^ble 
was  the  rapid  development  of  bad  flavor  in  the  butter  containing  the  iron.  When 
both  the  control  and  the  experimental  butter  became  fishy  it  was  noticed  that  the 
control  butter  was  the  last  to  become  so.  There  was  a  marked  oily  flavor  present 
in  most  samples  that  subsequently  became  fishy.  Only  a  small  proj^rtion  of  the  iron 
added  to  the  cream  was  found  in  the  butter,  the  remainder  having  been  taken  up  by 

the  buttermilk  and  wash  water.  . 

Butter  was  also  made  from  cream  which  had  stood  in  rusty  cans,  and  in  every  ^se 
this  butter  had  a  peculiar  taste  and  was  easily  picked  out  from  all  other  samples,  i  he 

buttermilk  also  had  a  decided  metallic  taste.  m 

The  influence  of  copper  on  the  flavor  of  butter  was  studied  in  a  similar  manner, 
and  it  was  found  that  copper,  even  in  small  quantities,  seemed  to  cause  more  marked 
changes  of  flavor  in  butter  than  did  the  iron,  with  a  decided  tendency  t^ard  a  hshy 
flavor  in  storage.  Two  experiments  showed  very  plainly  the  harmful  effect  of  using 
poorly  tinned  pasteurizers,  even  though  the  cream  came  in  contact  with  the  copper 
surface  for  only  a  few  seconds,  for,  aside  from  this,  all  other  conditions  were  exactly 
alike  during  the  complete  process  of  butter  manufacture.  _  ^ 

This  work  shows  that  if  cream  is  kept  in  rusty  cans  or  comes  in  contact  with  iron 
or  copper  at  any  time  during  the  process  of  butter-making  it  may  take  up  iron  or  ^pper 
from  rusty  cans,  exposed  bolt  heads,  or  other  metal  parts  of  pasteurizers  or  ch^ns, 
in  sufficient  quantities  to  affect  the  flavor  of  storage  butter.  Though  there  is  nothing 
to  show  that  the  nature  of  the  flavor  is  appreciably  changed,  it  does  denionstrate  very 
clearly  that  the  rate  of  development  of  the  undesirable  flavor  is  greatly  accelerated 
during  storage  by  very  small  quantities  of  either  iron  or  copper. 

Golding  and  Feilmann  (1905)  think  that  microorganisms  may  be  the 
fundamental  cause  of  metallic  flavor.  However,  they  attribute  the  cause 
largely  to  contact  of  the  product  with  exposed  surfaces  of  copper.  They 
found  that  milk  passed  over  an  untinned  copper  cooler  took  up  2.5  parts 
of  copper  in  10,000,000  parts  of  .sweet  milk,  and,  though  the  characteristic 
flavor  was  not  at  once  apparent,  it  invariably  was  perceptible  in  about 
eighteen  hours  at  room  temperature.  They  observed  that  air  aids  greatly 
in  the  solution  of  copper  in  milk.  Clean  copper  gauze  fixed  on  the  surface 
of  some  milk  in  a  beaker  and  left  for  one  week  resulted  in  the  solution  of  1 2 1 
parts  of  copper  in  1,000,000  parts  of  milk.  At  the  bottom  of  the  beaker 
only  48  parts  per  million  were  dissolved.  They  say: 

The  chemistry  of  the  flavour  is  still  only  a  matter  of  speculation,  but  similar  flavours 
can  be  produced  by  other  oxidising  agents,  such  as  potassium  permanganate,  ferric 

chloride  and  hydrogen  peroxide.  ,  ^  1  r  -n 

A  large  number  of  organisms  were  isolated  from  the  different  samples  ot  i^^lk  which 

had  developed  the  characteristic  flavour;  but  none  of  them  developed  the  flavour  in 
milk  which  had  been  sterilised  by  heat.  When,  however,  the  influence  of  the  ^pper 
had  been  discovered,  the  experiments  were  repeated,  and  the  flavor  seemed  to  be  de¬ 
veloped  by  certain  organisms,  but  was  rather  masked  by  the  well-known  taste  of  the 

sterilised  milk. 

************* 

The  bacteriological  investigations  of  a  rather  indefinite  flavour,  winch  is  largely 
masked  in  heated  milk,  cannot  be  very  satisfactory,  but  it  seems  certain  that  micro¬ 
organisms  are  not  without  influence  in  some  direct  or  indirect  way. 

In  the  discussion  that  followed  this  paper  (read  before  the  Society  of 
Chemical  Industry),  H.  Droop  Richmond,  a  well-known  English  chemist, 
said  that  he  had  for  some  years  thought  the  taste  complained  of  was  not 
due  to  copper,  because  it  was  some  time  before  it  came  out;  he  believed  it 
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was  due  rather  to  microorganisms.  The  paper,  however,  showed  that  both 
were  active  agents.  Mr.  Richmond  had  succeeded  in  finding  a  liquefying 
microorganism  which  he  had  no  doubt  was  similar  to  the  one  just  shown 
by  the  authors.  The  metallic  taste  was  found  chiefly  in  winter,  in  milk 
that  had  been  pasteurized;  in  summer  it  was  not  so  marked,  and  neither 
was  it  so  marked  in  the  presence  of  a  large  number  of  lactic  organisms. 
Mr.  Richmond  succeeded  in  getting  rid  of  the  taste  by  finding  where  the 
organisms  existed. 

There  seems  to  be  no  doubt,  therefore,  that  metallic  flavor  is  caused  by 
the  direct  absorption  of  metal  by  milk  or  cream.  It  is  apparent  also  that 
more  or  less  work  has  been  done,  the  results  of  which,  coinciding  with 
somc'of  the  general  observations  noted  in  preceding  pages,  indicate  that 
bacteria  may  cause  the  flavor. 

NATURE  OF  MEDIUM  HAVING  METALLIC  FLAVOR  IN  THE 

GREATEST  DEGREE 

The  senses  of  taste  and  smell  are  the  only  means  by  which  metallic 
flavor  can  be  detected,  and  it  is  to  be  expected  that  the  nature  of  the 
mediiun  will  influence  these  senses.  It  has  already  been  stated  that  a  high 
proportion  of  butterfat  seems  necessary  for  the  production  of  metallic 
flavor,  except  in  the  case  of  buttermilk.  Cream  often  showed  only  a 
trace  of  the  flavor,  but  the  flavor  of  buttermilk  from  the  same  cream 
churned  in  a  glass  bottle  was  very  metallic.  This  showed  that  either 
the  serum  was  more  easily  tasted  than  was  the  cream  because  of  its  physical 
nature,  or  else  it  was  more  metallic  in  flavor.  The  former  is  probably 
true,  and  the  latter,  according  to  work  done  and  recorded  later  in  this 
bulletin,  is  also  true. 

A  few  experiments  were  made  in  separating  the  water  and  the  solids  in 
buttermilk  by  centrifugal  force.  Buttermilk  was  put  into  a  glass  tube 
and  placed  in  a  centrifuge.  After  separation,  the  water  and  the  solids 
were  carefully  examined  in  order  to  determine  which  had  the  more  metallic 
flavor.  No  difference  was  noticed. 

The  metallic  flavor  appears  to  be  volatile.  In  buttermilk  that  had 
developed  the  flavor  in  a  glass  bottle,  the  metallic  odor  was  very  noticeable 
immediately  after  the  removal  of  the  stopper.  Several  attempts  were 
made  to  concentrate  the  flavor.  Portions  of  the  metallic  buttermilk  were 
distilled,  and  the  distillate  was  then  condensed  by,  evaporation,  but  no 
metallic  flavor  was  apparent.  Instead  the  flavor  was  flat  and  oily. 

It  is  difficult  to  explain  why  metallic  flavor  develops  to  a  greater  degree 
in  buttermilk  than  in  any  other  dairy  product.  As  has  already  been 
stated,  a  high  proportion  of  butterfat  is  generally  essential  for  the  pro¬ 
duction  of  metallic  flavor,  and  ordinarily  it  does  not  develop  in  serum 
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alone,  such  as  skimmed  milk;  but  in  buttermilk,  which  contains  only  a 
little  more  fat  than  does  skimmed  milk,  the  flavor  becomes  very  pronoimced. 
It  was  thought  that  there  might  be  a  relation  between  the  acids  of  the  but- 
terfat  and  the  metallic  flavor.  For  example,  some  of  these  volatile  acids 
might  be  in  buttermilk  and  not  in  skimmed  milk.  Samples  of  butyric, 
caproic,  caprylic,  palmitic,  stearic,  and  oleic  acids  were  obtained,  also 
propionic  acid,  which  is  lower  in  the  fatty  acid  series,  and  succinic  acid, 
which  is  a  dibasic  organic  acid  and  may  be  found  in  dairy  products.  No 
sign  of  metallic  flavor,  however,  could  be  detected  in  any  of  these  acids. 

FACTORS  AFFECTING  DEVELOPMENT  OF  METALLIC  FLAVOR 

RELATION  OF  FAT  CONTENT  TO  METALLIC  FLAVOR 

Twenty-six  samples  of  skimmed  milk  were  placed  in  sterilized  glass 
bottles  and  inoculated  with  buttermilk  having  metallic  flavor.  Only 
two  of  the  samples  showed  any  indication  of  metallic  flavor,  and  in  these 

the  flavor  could  hardly  be  called  metallic. 

Forty-three  sam.ples  of  whole  milk  were  treated  in  like  manner.  Only 
four  developed  metallic  flavor,  and  in  these  the  flavor  was  noticeable 
only  in  the  cream  on  the  surface. 

Sixty-six  samples  of  cream  were  inoculated  with  buttermilk  having 
metallic  flavor,  and  held  in  sterilized  glass  bottles.  Seventeen  of  the  sixty- 
six  samples  developed  metallic  flavor,  a  few  of  these  being  strongly  metallic. 
In  addition  to  the  sixty-six  samples,  five  samples  of  cream  were  allowed  to 
stand  at  room  temperature  without  inoculation.  Four  of  these  developed 
metallic  flavor.  The  five  samples  were  obtained  from  a  source  in  which 

metallic  flavor  had  previously  appeared. 

It  has  already  been  stated  that  metallic  flavor  has  not  been  observed  in 
cottage  cheese,  but  that  it  is  often  very  strong  in  soft  cream  cheese.  ^  It 
therefore  seems  apparent  that  the  presence  of  fat  in  fairly  large  quantities 
is  necessary  for  the  flavor  to  develop. 

RELATION  OF  ACIDITY  TO  METALLIC  FLAVOR 

Samples  of  buttermilk  were  placed  in  sterilized  glass  bottles  and  metallic 
flavor  was  allowed  to  develop.  Of  sixty-nine  samples  the  acidity  was 
noted  in  nineteen,  and  of  these  nineteen  samples  the  acidity  of  six  samples 
was  taken  both  before  and  after  the  flavor  became  metallic.  The  results 
are  shown  in  table  i  The  acidity  of  all  the  nineteen  samples  after  metal¬ 
lic  flavor  developed  varied  from  0.69  to  0.83  per  cent. 

In  many  other  samples  of  which  no  record  was  kept,  it  was  possible  to 
detect  metallic  flavor  when  the  buttermilk  became  highly  acid,  and  not 
until  then. 


2  Tables  referred  to  in  this  bulletin  are  printed  in  the  appendix,  pages  629  to  643. 
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TEMPERATURE  IN  RELATION  TO  METALLIC  FLAVOR 

It  was  thought  that  metallic  flavor  developed  more  rapidly  at  low 
temperatures  —  as,  for  example,  in  the  refrigerator  —  than  at  room  temper¬ 
ature.  A  series  of  experiments  was  conducted  in  order  to  determine  this 
question.  The  results  are  given  in  table  2  (page  629). 

The  effects  of  different  temperatures  on  the  flavor  varied  but  little. 
It  is  interesting  to  note,  however,  that  some  of  the  room-temperature 
samples  showed  a  more  pronounced  metallic  flavor  than  was  found  at  the 
low  temperatures,  although  probably  the  average  of  the  low-temperature 
samples  had  a  stronger  flavor  than  the  average  of  the  room-temperature 
samples. 

It  is  probable  that  other  flavors  develop  at  higher  temperatures,  which 
have  a  tendency  to  hide  metallic  flavor  if  it  is  present.  However,  if  the 
product  is  tasted  at  the  proper  time,  there  is  no  doubt  that  metallic  flavor 
will  be  found  in  no  uncertain  degree. 

EFFECT  OF  COOKED  FLAVOR  IN  RELATION  TO  METALLIC  FLAVOR 

As  already  noted  (page6ii),  there  is  a  difference  of  opinion  regarding 
the  effect  of  pasteurization  on  development  of  metallic  flavor.  In  the 
course  of  this  study  several  attempts  were  made  to  produce  the  flavor 
in  pasteurized  or  sterilized  cream,  but  since  the  cooked  flavor  masked 
most  of  the  other  flavors  it  was  very  difficult  to  reach  any  definite  conclu¬ 
sion.  One  hundred  and  sixty-three  attempts  were  made  to  produce  metal¬ 
lic  flavor  in  either  sterilized  or  pasteurized  cream,  by  inoculation  with 
metallic-flavored  buttermilk.  In  only  two  of  the  samples  was  the  metallic 
flavor  distinguished  from  the  cooked  flavor. 

METHOD  OF  OBTAINING  A  MEDIUM  ,  FOR  DETECTION  OF 

METALLIC  FLAVOR 

In  order  to  obtain  a  medium  for  detecting  metallic  flavor  in  dairy  prod¬ 
ucts,  the  common  method  of  sterilization  of  cream  by  heat  was  first 
tried.  Cream  having  a  butterfat  content  of  about  30  per  cent  was  ster¬ 
ilized  in  the  steam  bath  on  three  consecutive  days,  but  the  cooked  flavor 
so  masked  the  other  flavors  that  this  method  could  not  be  used.  Lower 
temperatures  were  then  tried.  About  20  cubic  centimeters  of  cream 
having  a  butterfat  content  of  30  per  cent  was  put  into  test  tubes.  The 
wire  container,  with  the  tubes,  was  placed  in  water,  and  the  temperature 
was  raised  to  140°  F.  and  maintained  at  that  point  for  twenty  minutes. 
The  process  was  repeated  on  three  consecutive  days.  One  hundred  and 
three  test  tubes  of  this  sterilized  cream  were  then  inoculated  with  metallic- 
flavored  buttermilk;  only  two  showed  metallic  flavor.  In  many  cases 
the  judges  thought  they  could  detect  a  slight  metallic  flavor  or  one  similar 
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to  it,  but  they  were  not  certain,  for  the  cooked  flavor  was  present  to  a 
considerable  degree. 

Germicides  were  next  considered,  but  nothing  tasteless  could  be  found. 
It  was  thought  that  volatile  antiseptics  might  be  used,  such  as  ether  or 
chloroform.  Heat  could  then  be  applied  to  eliminate  the  antiseptics, 
but  the  physical  properties  of  the  cream  were  changed,  this  assuming  a 
greasy  appearance  and  an  oily  taste. 

The  only  alternative  seemed  to  be  raw  cream,  and  therefore  milk  was 
obtained  directly  from  the  cow.  At  first  it  was  milked  into  large  sterilized 
glass  bottles  and  allowed  to  stand  for  twenty-four  hours.  At  the  end  of 
that  time  the  serum  in  the  bottom  of  the  bottles  was  drawn  off  with  a 
sterilized  pipette.  Several  trials  were  run,  the  cream  being  divided  into 
portions  of  50  cubic  centimeters  and  put  into  smaller  sterilized  glass 
bottles.  Each  portion  was  inoculated  with  from  one-half  to  one  cubic 
centimeter  of  metallic-flavored  buttermilk.  Of  twenty-three  samples 
of  this  cream,  eight  developed  metallic  flavor. 

Two  objections  to  this  method  of  separation  became  apparent.  First, 
the  cream  was  not  sufficiently  rich  in  butterfat,  for  it  is  not  possible  to 
obtain  cream  with  a  high  fat  content  when  the  separation  is  done  by  any 
of  the  gravity  methods.  This  high  fat  content  is  one  of  the  essential 
conditions  for  the  development  of  metallic  flavor.  Secondly,  too  much 
bacterial  growth  took  place  during  the  creaming  process,  which  made  the 
cream  an  uncertain  medium  for  the  study  of  the  organisms  that  pro¬ 
duce  metallic  flavor. 

An  attempt  was  next  made  to  use  cream  from  the  market  milk  labora¬ 
tory.  This  cream  was  standardized  to  a  fat  content  of  32  per  cent,  and 
from  this  standpoint  it  was  ideal.  One  hundred  and  seven  samples  of 
this  cream  were  put  into  sterilized  glass  bottles.  Each  sample  consisted 
of  about  50  cubic  centimeters  of  cream  and  was  inoculated  with  from 
one-half  to  one  cubic  centimeter  of  metallic-flavored  buttermilk.  Thirty- 
nine  of  the  samples  showed  metallic  flavor.  Two  sets,  of  six  samples 
each,  were  carefully  tasted  immediately  after  inoculation.  Not  a  trace 
of  metallic  flavor  could  be  detected.  As  additional  evidence  that  this 
cream  was  not  affected  by  contact  with  tin,  it  should  be  noted  that  not  a 
check  sample  showed  metallic  flavor. 

There  was  one  factor  in  connection  with  the  cream  from  the  market 
milk  laboratory  that  made  it  unsatisfactory:  it  contained  a  number  of 
microorganisms  which  made  interpretation  of  the  results  difficult.  When 
metallic  flavor  was  found  in  these  samples,  the  question  could  well  be 
asked,  Was  the  flavor  produced  by  organisms  in  the  metallic-flavored 
buttermilk  with  which  the  cream  was  inoculated,  or  was  there  an  asso¬ 
ciative  action  between  the  organisms  in  the  buttermilk  and  those  already 
in  the  cream? 
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In  the  search  for  better  cream  it  was  learned  that  the  milk  from  a  certain 
cow  in  the  university  herd  usually  showed  the  low  bacteria  count  of  from 
two  to  three  hundred  per  cubic  centimeter.  In  fact,  the  analysis  of  one 
milking  showed  only  six  bacteria  per  cubic  centimeter.  It  was  possible 
to  hold  the  cream  from  this  cow  for  about  forty-eight  hours  at  room  tem¬ 
perature  without  much  change.  It  therefore  seemed  that  the  associa¬ 
tive  action  of  the  bacteria  in  the  metallic-flavored  buttermilk  and  in  this 
cream  would  be  almost  negative.  Therefore  the  remainder  of  the  cream 
m.edium  was  obtained  by  taking  milk  from  this  cow,  milking  into  a  ster¬ 
ilized  covered  pail.  The  milk  was  taken  immediately  to  the  laboratory 
and  separated  in  a  sterilized  separator,  the  cream  being  caught  in  ster¬ 
ilized  glass  bottles.  As  soon  as  the  separation  was  complete,  the  cream  was 
divided  into  portions  of  50  cubic  centimeters  in  sterilized  glass  bottles, 
and  immediately  inoculated. 

BACTERIA  IN  SOME  METALLIC-FLAVORED  DAIRY  PRODUCTS 

The  first  series  of  samples  to  be  examined  for  bacteria  consisted  of  me¬ 
tallic-flavored  butter.  Five  samples  were  plated  in  lactose  agar  and  a  brief 
morphological  and  cultural  study  was  made,  with  the  following  results ; 

Sample  i.  On  one  plate  of  the  first  sample  there  were  twenty  brown 
colonies  in  tetrads,  and  several  milky  white  colonies.  These  organisms 
were  micrococci.  A  few  small  acid  colonies  and  one  of  Oidium  lactis  were 
found. 

Sample  2.  The  second  sample  contained  several  spreaders,  and  one 
milky  white  colony  with  a  regular  edge  which  was  a  streptococcus.  There 
were  two  chalky  white  colonies  with  very  irregular  edges  and  a  wrinkled 
surface.  These  organisms  were  short,  rod-shaped,  and  with  rounded  ends, 
and  were  nonmotile.  Several  small  cream-colored  punctiform  colonies 
were  present,  which  under  the  microscope  appeared  very  much  like  Oidium 
lactis  but  were  much  smaller.  Seventy-five  Oidium  lactis  organisms  were 
found. 

Sample  3 .  In  the  third  sample  eight  cream.-colored  colonies  were  found 
which  were  diplococci.  There  were  two  small  brown  colonies  of  staphy¬ 
lococci,  and  a  few  milky  white  colonies  of  bacteria  which  were  nonmotile, 
short,  and  rod-shaped,  with  rounded  ends. 

Sample  4.  In  the  fourth  sample  there  were  several  small  punctiform 
cream-colored  colonies,  three  milky  white  colonies  which  were  micrococci, 
and  thirty  colonies  of  Oidium  lactis. 

Sample  5.  The  one  plate  of  the  fifth  sample  that  could  be  used  con¬ 
tained  only  seven  colonies.  All  were  white  and  spreading,  and  the  organ¬ 
isms  were  nonmotile,  short,  and  rod-shaped. 

No  one  organism  was  present  in  all  the  five  samples.  The  organism  that 
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was  most  abundant  was  Oidium  lactis,  but  this  was  found  in  only  three  of 
the  samples.  To  determine  the  effect  of  Oidium  lactis  in  cream,  six  samples 
were  inoculated  with  this  organism ;  none  of  these  developed  metallic  flavor. 

Since  it  was  possible  to  obtain  metallic  flavor  almost  at  will  in  the  but¬ 
termilk  of  the  university  laboratory,  a  study  was  made  of  the  milk  and  cream 
delivered  at  one  of  the  six  receiving  stations.  A  sample  of  each  patron’s 
milk  or  cream  was  put  into  a  sterilized  glass  bottle.  Room  temperatures 
were  used  for  incubation.  The  results  are  given  in  table  3  (page  630). 
It  is  seen  from  the  table  that  two  samples,  one  of  cream  (no.  21)  and  one 
of  whole  milk  (no.  62),  had  metallic  flavor.  The  flavor  was  stronger  in 
the  cream  sample,  and  this  was  plated  in  order  to  determine  whether  or 
not  the  organism  Oidium  lactis  was  present — the  idea  having  been  suggested 
by  Bouska  (page  609)  that  Oidium  lactis  might  be  the  cause  of  metallic 
flavor.  A  large  number  of  colonies  of  Oidium  lactis  were  foimd. 

The  results  of  a  second  study  of  the  milk  and  cream  at  the  same  station 
are  given  in  table  4  (page  631).  Again  sample  21  had  metalHc  flavor, 
but  sample  62  showed  no  trace  of  it.  Another  cream  sample,  however, 
no.  25,  was  metallic  in  flavor. 

The  impression  is  somewhat  prevalent  that  cream  of  a  high  grade  does 
not  develop  metallic  flavor.  It  should  be  noted  that  in  both  studies 
sample  21  when  fresh  was  judged  as  good.  On  the  other  hand,  sample 
62  was  only  fair  in  flavor  when  fresh,  and  soon  turned  to  bad.  Later 
four  samples  of  cream,  all  of  good  flavor,  were  taken  on  different  days  from 
the  patron  who  supplied  sample  21.  All  these  samples  developed  metallic 
flavor.  It  therefore  seems  that  the  flavor  may  develop  in  either  good  or 
poor  cream. 

In  the  experiment  reported  in  table  4,  an  examination  was  made  of 
all  the  samples  for  the  presence  of  Oidium  lactis.  It  is  seen  in  the  table 
that  twenty  of  the  thirty-two  samples  contained  this  organism.  It 
should  be  noted,  however,  that  the  ,two  samples  which  were  metalHc  in 
flavor  contained  no  Oidium  lactis. 

FORMALDEHYDE  AND  METALLIC  FLAVOR 

Formaldehyde  is  considered  a  very  efficacious  disinfectant.  It  kills 
not  only  bacteria,  but  also  their  enzymes.  A  study  was  made  of  the 
effect  of  formaldehyde  on  the  development  of  metallic  flavor  in  buttermilk. 
Samples  of  buttermilk  that  was  not  metallic  in  flavor  were  taken  fresh 
from  the  churn  and  immediately  treated  with  formahn  (a  solution  con¬ 
taining  from  37  to  40  per  cent  of  formaldehyde).  The  results  are  shown 
in  table  5  (page  632).  It  is  seen  from  the  table  that  in  only  a  small 
proportion  of  the  samples  did  metallic  flavor  not  develop.  Of  the  forty- 
one  samples  treated,  thirty-five  were  metallic  in  flavor. 
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In  order  to  determine  the  efficiency  of  the  formalin  a  bacteriological 
examination  was  made,  with  rather  surprising  results.  All  the  samples 
were  incubated  at  room  temperature  for  two  days.  On  some  of  the 
plates  there  were  many  organisms.  The  results  are  shown  in  table  6 
(page  633).  These  results  indicate  that  formalin  does  not  kill  all  the 
bacteria  in  buttermilk;  it  does,  however,  undoubtedly  retard  their  growth. 

EFFECT  OF  ADDING  PURE  LACTIC  ACID  TO  SOME  DAIRY 

PRODUCTS 

Inasmuch  as  metallic  flavor  was  developed  in  sterilized  glass  bottles 
in  the  presence  of  formalin,  a  substance  that  either  kills  or  checks  the  growth 
of  microorganisms  and  possibly  checks  enzymic  growth,  the  question 
arose.  What  would  be  the  effect  of  adding  pure  lactic  acid  to  fresh  butter¬ 
milk  that  is  not  metallic  in  flavor,  or  to  skimmed  milk?  The  reason  for 
such  a  question  was  that  a  flavor  of  metallic  nature  might  be  produced 
by  the  action  of  the  lactic  acid  and  the  senim  of  the  buttermilk  under 
certain  conditions.  Several  experiments  were  run  with  varying  quantities 
of  pure  lactic  acid,  but  there  was  no  trace  of  metallic  flavor. 

RELATION  OF  ENZYMIC  GROWTH  TO  METALLIC  FLAVOR 

A  limited  study  was  made  of  the  relation  of  enzymic  growth  to  metallic 
flavor.  The  first  problem  in  this  connection  was  to  find  a  solution  that 
would  effectually  check  the  growth  of  the  microorganisms  and  yet  permit 
the  enzymes  to  grow,  and  would  not  impart  to  the  medium  a  flavor  that 
would  make  detection  of  the  metallic  flavor  difficult  or  impossible.  No 
solution  was  found  that  left  the  metallic  flavor  clear  and  distinct.  One 
compound,  however,  could  be  so  managed  as  to  make  possible  the  detection 
of  metallic  flavor  in  at  least  a  small  number  of  samples. 

Three  per  cent  by  measure  of  toluene  was  first  used  in  buttermilk. 
Toluene  is  considered  one  of  the  most  effective  substances  to  check  the 
growth  of  bacteria  and  still  permit  enzymic  action,  but  the  flavor  is  so 
sharp  that  detection  of  other  flavors  is  impossible.  The  toluene  could 
not  be  removed  by  heat,  for  its  boiling  point  is  110°  C.  and  if  such  a  tem¬ 
perature  were  used  the  buttermilk  would  be  scorched.  Four  unsuccessful 
attempts  in  the  use  of  toluene  were  made. 

The  next  agent  to  be  tried  was  chloroform,  which  has  a  boihng  point 
of  61.2°  C.  and  can  therefore  be  readily  evaporated  at  a  temperature 
that  does  not  affect  the  flavor  of  buttermilk.  According  to  Harding 
and  Van  Slyke  (1907),  2.5  per  cent  of  chloroform  will  check  the  growth 
of  any  microorganism  in  milk  and  not  retard  enzymic  growth.  In  the 
experiments  with  chloroform,  50  cubic  centimeters  of  fresh  buttermilk, 
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not  metallic  in  flavor,  was  placed  in  each  of  two  sterilized  glass  bottles. 
One  of  these  bottles  was  held  as  a  check.  In  the  other,  2.5  per  cent 
by  measure  of  chloroform  was  added.  The  mixture  was  then  thoroughly 
shaken  and  kept  at  room  temperature.  The  chloroform  had  a  tendency 
to  settle  to  the  bottom;  consequently  it  was  necessary  to  shake  the  mixture 
several  times  in  a  day.  At  the  end  of  two  days  about  20  cubic  centimeters 
of  the  chloroformed  buttermilk  was  put  into  a  beaker  and  placed  in  water 
over  a  bunsen  burner.  The  temperature  of  the  water  was  maintained 
at  from  62°  to  65°  C.  until  all  the  chloroform  was  evaporated.  This 
process  required  about  twenty  minutes.  Fourteen  trials  were  made, 
in  two  of  which  a  slight  metallic  flavor  seemed  to  have  developed.  A 
sweetish  flavor,  resulting  from  the  chloroform,  always  remained.  In  every 
case  the  check  sample  became  m.etallic  in  flavor. 

This  study  was  not  satisfactory,  largely  because  of  the  difficulty  in 
distinguishing  the  flavors  after  the  buttermilk  had  been  treated.  Never¬ 
theless,  the  indications  were  that  metallic  flavor  might  be  produced  by 
enzymic  action. 

NUMBER  OF  BACTERIA  IN  BUTTERMILK  BEFORE  AND  AFTER 
DEVELOPMENT  OF  METALLIC  FLAVOR 

It  was  thought  best,  among  other  things,  to  determine  the  number 
of  bacteria  in  the  buttermilk  before  and  after  development  of  metallic 
flavor,  for  there  were  strong  indications  that  the  flavor  might  be  caused 
by  bacteria.  Lactose  agar  and  lactose  gelatin  were  the  media  used. 
As  has  already  been  stated,  high  acidity  seemed  essential  in  the  develop¬ 
ment  of  the  flavor,  and  therefore  media  of  different  acid  content  were 
used.  The  regular  lactose  agar  and  lactose  gelatin  were  prepared  with 
an  acidity  of  +1.5  (equivalent  to  0.135  per  cent  lactic  acid,  which  is 
a  little  lower  than  the  acidity  of  sweet  milk),  and  the  other  agar  and 
gelatin  were  prepared  with  from  0.75  to  0.8  per  cent  of  lactic  acid 
(which  is  about  the  same  as  the  acidity  of  the  buttermilk  that  showed  the 
strongest  metallic  flavor). 

Much  difficulty  was  experienced  in  preparing  the  agar  and  the  gelatin 
with  the  high  acidity  of  from  0.75  to  0.8  per  cent.  At  first  the  acid 
was  added  in  the  same  manner  as  in  making  the  regular  mediiun,  but 
when  the  agar  was  sterilized  it  would  not  congeal.  After  several  un¬ 
successful  attempts  the  writer  learned  from  Bouska  (page  609)  that  the 
addition  of  tartaric  acid  before  sterilization  prevents  solidification  of  the 
agar,  but  if  the  acid  is  added  after  sterilization  it  does  not  have  this  effect. 
This  method  was  tried  with  the  lactic  acid,  with  satisfactory  results. 

The  question  of  sterilization  of  the  lactic  acid  solution  was  next  consid¬ 
ered,  but  on  bacterial  analysis  it  was  found  that  the  solution  was  already 
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sterile.  The  strength  of  this  solution  was  nine- tenths  of  normal.  When 
one  cubic  centimeter  was  placed  in  ten  cubic  centimeters  of  the  agar  or 
the  gelatin,  the  percentage  of  lactic  acid  was  from  0.75  to  0.8  per  cent, 
depending  on  the  age  of  the  medium  and  therefore  on  the  amount  of  evap¬ 
oration  that  had  taken  place  —  it  having  been  held  for  a  part  of  the  time 
at  room  temperature. 

A  study  of  table  7  (page  634),  showing  the  number  of  bacteria  in  the 
buttermilk  before  and  after  metallic  flavor  developed,  shows  certain  facts. 
First,  there  is  no  direct  relationship  between  the  number  of  bacteria  and 
the  metallic  flavor,  for  in  sample  i  only  about  5,000,000  bacteria  were 
found  in  the  metallic-flavored  buttermilk  as  against  over  328,000,000 
in  sample  13.  Secondly,  there  may  be  an  increase  or  a  decrease  in  the 
number  of  bacteria  from  the  fresh  to  the  metallic-flavored  stage  of  the 
buttermilk;  six  samples  show  an  increase  and  ten  a  decrease  when  grown 
on  plain  lactose  agar,  while  in  the  high-acid  agar  three  sam_ples  decreased 
in  number  of  bacteria  and  eight  increased.  Thirdly,  only  a  small  pro¬ 
portion  of  the  bacteria  that  grow  in  the  lactose  media  with  an  acidity 
of  +1.5  will  grow  on  the  lactose  media  with  from  0.75  to  0.8  per  cent 
of  lactic  acid. 

It  is  seen  in  table  7  that  eleven  samples  of  buttermilk  were  plated  on 
both  agars  at  room  temperature  before  and  after  the  buttermilk  became 
metallic  in  flavor.  The  ratios  of  the  numbers  of  bacteria  in  these  eleven 
samples  in  the  two  agars  are  shown  in  table  8  (page  635).  Even  though 
these  ratios  show  a  greater 'proportion  of  bacteria  growing  on  the  high- 
acid  agar  in  the  m.etallic-flavored  buttermilk  than  in  the  fresh  buttermilk, 
this  does  not  seem  particularly  significant,  for  table  8  shows  that  there 
was  great  variation.  Further,  one  would  naturally  expect  to  find  a  greater 
proportion  of  the  bacteria  producing  metallic  flavor  growing  on  the  high- 
acid  medium,  for  metallic-flavored  buttermilk,  as  already  stated,  is  always 
high  in  lactic  acid,  and  this  of  itself  would  tend  to  eliminate  other  bacteria 
that  could  not  exist  in  a  high-acid  medium. 


A  QUALITATIVE  STUDY  OF  THE  BACTERIA  IN  FRESH  AND  IN 

METALLIC-FLAVORED  BUTTERMILK 

At  the  same  time  that  the  bacteria  in  the  fresh  and  the  metallic-flavored 
buttermilk  were  counted,  a  study  was  made  of  their  action  on  litmus 
milk,  which  was  prepared  in  the  following  manner:  A  litmus  solution 
with  an  acidity  of  +1.5  was  added  to  fresh  skimmed  milk  at  the  rate  of 
1.5  cubic  centimeters  of  litmus  solution  to  10  cubic  centimeters  of  skimmed 
milk.  After  being  thoroughly  mixed,  the  litmus  milk  was  put  into  ster¬ 
ilized  test  tubes,  about  10  cubic  centimeters  in  each  tube.  It  was  then 
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^sterilized  in  the  steam  bath,  by  the  intermittent  method,  on  three  con¬ 
secutive  days.  The  tubes  were  kept  in  the  bath  for  thirty  minutes  each 
day. 

The  litmus  milk  was  inoculated  from  the  plates  from  which  the  counts 
were  obtained  as  recorded  in  table  7.  The  inoculation  consisted  in  trans¬ 
ferring  a  part  or  the  whole  of  an  individual  colony  to  a  single  tube  of  milk, 
the  transfer  being  made  with  the  end  of  a  platinum  needle  pounded  flat 
and  bent  in  the  form  of  a  short  hook.  The  number  of  tubes  inoculated 
from  one  plate  varied  from  10  to  146,  as  seen  in  tables  9  and  10  (pages  636 
and  637).  The  tubes  were  held  at  room  temperature,  and  records  were 
taken  on  the  second,  fifth,  and  fourteenth  days  after  inoculation.  The 
classes  recorded  were  acid  producing,  acid  producing  with  coagulation, 
peptonizers,  alkaline,  and  inert. 

If  the  group  classed  as  peptonizers  had  appeared  in  larger  numbers, 
it  would  have  been  necessary  to  hold  the  tubes  longer  than  two  weeks  in 
order  to  give  sufficient  time  for  the  peptonization  process.  But  because 
of  the  probability  that  this  group,  which  was  very  small,  did  not  cause 
metallic  flavor,  the  final  record  was  taken  on  the  fourteenth  day. 

The  results  of  the  study  of  the  organisms  transferred  from  agar  of  the 
lower  acidity  are  shown  in  table  9  (page  636).  The  table  shows  that  on 
the  fourteenth  day  the  average  percentage  of  bacteria  that  produced 
acid  and  caused  coagulation  was  72.95.  In  the  inert  class  there  was  an 
average  percentage  of  18.58,  and  in  the  group  that  showed  acid  produc¬ 
tion  only  there  was  an  average  percentage  of  7.29. 

Very  different  results  appear  in  table  10  (page  637),  which  shows  the  bac¬ 
terial  action  when  a  high-acid  medium  is  used.  The  group  showing 
acid  production  alone  was  much  larger  than  for  the  normal  medium,  but 
in  only  one  sample  was  there  any  coagulation,  demonstrating  that  the 
bacteria  which  cause  coagulation  do  not  grow  in  a  high-acid  medium. 

It  is  noticeable  that  the  percentages  of  bacteria  in  all  the  groups  as  shown 
in  both  tables  vary  considerably.  It  is  possible  that  in  the  case  of  the 
inert  group  some  of  the  tubes  were  not  inoculated.  With  the  normal 
medium,  however  (table  9),  the  percentage  of  the  inert  group  was  small 
with  the  exception  of  two  samples,  leading  to  the  conclusion  that  the 
number  of  unsuccessful  transfers  was  small.  Granting  that  all  the  tubes 
were  properly  inoculated,  it  is  seen  that  in  the  high-acid  agar  on  the 
fourteenth  day  an  average  of  56.79  cent  of  the  bacteria  had  not  grown 
in  litmus  milk,  while  in  the  acid-producing  group  there  was  an  average 
percentage  of  38.93. 

Because  of  the  fact  that  metallic  flavor  was  found  only  in  dairy  products 
of  high  acid  content,  it  was  natural  to  first  study  the  group  of  bacteria 
that  grew  well  on  the  high-acid  medium  and  the  group  that  would  produce 
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acid.  One  set  of  twenty  samples  of  cream  was  inoculated.  The  cream 
was  examined  when  ripe,  and  the  flavor  was  pronounced  bitter.  It  did  not 
resemble  metallic  flavor  in  the  slightest  degree. 

The  next  bacteria  to  be  studied  were  those  of  the  group  producing  acid 
with  coagulation.  Twenty  tubes  were  taken  at  random  from  about 
two  hundred  containing  these  bacteria.  Samples  of  cream,  each  con¬ 
sisting  of  20  cubic  centimeters,  were  inoculated  respectively  with  ^  cubic 
centimeter  or  less  of  the  milk  coagulum  from  each  of  the  tubes.  The 
samples  of  inoculated  cream  were  held  for  thirty-six  hours  at  room  temper¬ 
ature,  and  were  then  placed  in  the  refrigerator  for  another  thirty-six 
hours  before  being  judged.^ 

In  the  first  trial  of  this  experiment  (table  ii,  page  638),  three  or  more  of 
the  five  judges  pronounced  thirteen  of  the  twenty  samples  m.etallic  in 
flavor.  In  the  second  trial  (table  12,  page  638),  only  two  of  the  twenty 
samples  were  pronounced  metallic  in  flavor  by  two  of  the  three  judges.  In 
the  third  trial  (table  13,  page  639),  three  of  the  twenty  samples  were  pro¬ 
nounced  metallic  in  flavor  by  three  of  the  four  judges. 

These  results  were  not  satisfactory,  for  there  was  considerable  difference 
of  opinion.  In  many  cases  there  was  a  flavor  which  was  somewhat  similar 
to  metallic  flavor  and  yet  could  not  be  termed  metallic.  Some  of  the  sam¬ 
ples  had  seemingly  passed  through  the  metallic-flavored  stage,  and  other 
flavors  had  developed  which  masked  the  metallic  flavor. 

Because  of  the  difficulty  in  detecting  the  flavor,  another  trial  was  made. 
This  time  about  150  cubic  centimeters  of  cream  was  used.  All,  the  sam¬ 
ples  were  inoculated  and  ripened  in  the  same  manner  as  in  the  preceding 
trials.  They  were  then  churned  by  hand  in  the  sample  bottle  in  which  the 
cream  was  ripened. 

Eighteen  of  these  twenty  samples  (table  14,  page  639)  were  pronounced 
metallic  in  flavor  by  three  or  more  of  the  five  judges.  The  remaining 
two  samples  seemed  to  have  the  flavor  to  a  very  slight  degree,  but  it  was 
not  sufficiently  strong  to  warrant  judging  the  samples  as  metallic-flavored. 
It  should  be  noted,  however,  that  sample  5  was  in  the  first  trial  pro¬ 
nounced  metallic  in  flavor  by  three  of  the  five  judges;  and  in  the  case  of 
sample  7 ,  in  the  first  and  fourth  trials  one  judge  pronounced  the  flavor 
metallic  and  another  considered  it  doubtful,  in  the  second  trial  the  sam¬ 
ple  was  pronounced  metallic  in  flavor  by  the  judge  who  raised  a  question 
about  it  in  the  first  trial,  and  in  the  third  trial  two  of  the  four  judges 
placed  it  with  the  metallic-flavored  samples.  It  would  therefore  seem  that 
these  samples  also  probably  had  metallic  flavor  in  a  slight  degree. 


’The  judges  were:  H.  L.  Ayres,  extension  instructor,  and  instructor  in  butter  making  in  the  winter 
course,  at  Cornell  University;  H.  W.  Middaugh,  superintendent  of  milk  supply,  formerly  head  butter 

u  butter  maker;  H.  M.  Pickerill,  instructor  in  bacteriology,  formerly  assistant 

in  tne  butter  laboratory;  and  the  writer. 
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A  year  after  this  work  was  done,  a  sample  of  buttermilk  was  obtained 
from  the  creamery  laboratory  and  a  study  of  the  bacteria  contained  in  it 
was  made  in  the  same  manner  as  were  the  previous  studies.  Samples 
of  cream  were  also  obtained,  in  the  manner  described  on  page  619.  About 
150  cubic  centimeters  of  cream  was  inoculated  from  a  tube  of  the  bacteria 
producing  acid  with  coagulation.  The  cream  was  churned  when  ripe, 
and  the  flavor  of  the  resulting  buttermilk  was  studied.^ 

The  results  of  the  experiment  (table  15,  page  640)  were  peculiar  and 
uncertain.  In  the  first  place,  the  check  sample  was  pronounced  metallic 
in  flavor  by  all  the  five  judges,  while  four  of  the  sixteen  inoculated  samples 
showed  no  trace  of  metallic  flavor.  It  must  be  remembered  that  the  check 
sample  was  not  sterile  and  could  not  be  made  sterile  without  affecting  the 
flavor  of  the  cream.  Under  such  conditions  it  is  to  be  expected  that  a 
check  sample  would  occasionally  show  metallic  flavor. 

Another  experiment  was  made  with  thirteen  inoculated  samples.^  In 
this  experiment  the  check  sample  was  not  metallic  in  flavor.  Three  of 
the  inoculated  samples  (table  16,  page  641)  were  pronounced  metallic 
in  flavor  by  four  or  more  of  the  eight  judges.  With  three  exceptions,  all 
the  other  samples  were  classed  as  metallic-flavored  by  at  least  one  of  the 
eight  judges,  and  in  the  case  of  one  of  the  exceptional  samples  four  of  the 
judges  raised  the  question  as  to  whether  or  not  the  flavor  was  metallic. 

MORPHOLOGICAL  CHARACTERISTICS 

The  bacteria  in  each  culture  were  carefully  studied  under  the  micro¬ 
scope.  They  were  found  to  be  nonmotile,  very  short,  and  rod-shaped, 
appearing  singly  and  in  chains  of  two  or  more.  A  few  of  the  chains  con¬ 
tained  seven  or  eight  bacteria.  They  appeared  to  be  the  same  as  the  well- 
known  bacteria  found  in  milk  —  the  Bacterium  lactis  acidi  group ;  if  there 
was  any  difference  it  was  in  size,  these  appearing  to  be  a  little  larger  than 
those  representative  of  the  group,  but  the  difference  was  slight. 

CULTURAL  CHARACTERISTICS 

In  all  the  tubes  of  litmus  milk  coagulation  took  place,  and  all  samples 
showed  growth  without  liquefaction  on  gelatin.  These  are  the  two  cul¬ 
tural  characters  that  have  generally  been  used  to  identify  members  of  the 
Bacterium  lactis  acidi  group. 

Further  study  of  cultural  characteristics  seemed  necessary.  It  has  been 
usually  considered  that  certain  zymogenic  bacteria  can  be  more  easily 
recognized  by  their  growth  on  the  various  sugars  and  closely  related  sub- 

*  The  judges  were  the  same  as  in  the  earlier  work,  with  the  addition  of  Professor  N.  W.  Hepburn,  of 

the  University  of  Illinois.  . 

6  Additional  judges  in  this  experiment  were  G,  G.  Supplee.  assistant  m  the  butter  laboratory;  and  v.  xv. 

Jones,  assistant  in  the  testing  laboratory. 
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stances  than  on  any  other  media.  Consequently  a  study  was  made  of 
the  bacteria  on  lactose,  dextrose,  saccharose,  and  raffinose,  on  the  poly¬ 
saccharide  inulin,  and  on  the  alcohols  mannite  and  glycerin.  The  nutrient 
solutions  were  prepared  as  by  Rogers  and  Davis  (1912),  with  the  following 
proportions : 


Per  cent 


Beef  extract .  0.4 

Peptone .  i .  o 

Dibasic  potassium  phosphate .  0.5 

Test  substance .  2.0 


In  these  experiments  the  age  of  the  bacteria  was  not  constant  at  the 
time  of  inoculation,  for  according  to  Rogers  and  Davis  (1912)  this  is  not 
necessary.  They  say  (page  20  of  reference  cited):  “  In  our '^n ’work 
no  systematic  investigation  was  undertaken  to  determine  the  consta^y 
of  the  fermentation  reactions,  but  all  our  observations  tend  to  •||Dv^that 
the  property  of  forming  acid  from  carbohydrates  and  similar  s^^^kces 
is  not  easily  lost  or  acquired.  One  culture  showing  no  evidence^^^^pity 
to  ferment  saccharose  was  carried  for  one  hundred  generations,J^Hp^iod 
of  about  one  year,  on  a  saccharose-agar.  At  the  end  of  this^BRod  the 
culture  still  showed  no  fermentation  of  saccharose  and  the  lactose  fermen¬ 
tation  remained  unchanged.  ’  ’ 

Rogers  and  Davis  consider  that  acid  formation  is  the  most  important 
factor  to  be  observed  in  the  study  of  lactic  acid  bacteria.  In  these  studies, 
however,  the  writer  observed,  along  with  the  acid  development,  the  appear¬ 
ance  of  the  media  and  whether  or  not  gas  was  produced. 

The  inverted-inner-tube  method  was  used  for  the  detection  of  gas. 
The  cultures  were  incubated  at  room  temperature  for  seven  days.  The 
acidity  of  the  media  was  +1.5.  The  titration  was  made  in  duplicate 
with  N/20  NaOH  solution.  The  results  of  two  studies  of  these  bacteria 
when  grown  in  the  above  solutions  are  given  in  tables  1 7  and  18  (pages  642 
and  643).  The  percentage  of  samples  that  showed  growth  in  the  two  tests 
are  summarized  in  table  19  (page  643).  These  figures  are  very  much  like 
those  reported  by  Rogers  and  Davis  (1912),  which  they  have  assigned  to 
the  class  generally  known  as  the  Bacterium  lactis  acidi  group. 

Further  study  should  be  made  in  order  to  determine  the  strain  of  the 
Bacterium  lactis  acidi  group  to  which  these  organisms  belong.  A  few 
attempts  have  been  made  to  study  the  various  strains  of  this  group,  but 
thus  far  very  little  has  been  accomplished. 


CONCLUSIONS 

Direct  absorption  of  metals  may  cause  metallic  flavor  in  dairy  products. 
Bacteria  may  cause  metallic  flavor.  Buttermilk  in  sterilized  glass 
I  bottles  developed  the  flavor  in  mapy  cases.  Of  241  samples  of  cream  in 
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sterilized  glass  bottles,  metallic  flavor  was  produced  in  79  by  inoculation 
with  metallic-flavored  buttermilk;  and  of  157  samples  of  cream  in  ster¬ 


ilized  glass  bottles,  which  were  inoculated  with  individual  bacteria,  52 


showed  metallic  flavor. 

The  organism  that  causes  metallic  flavor  is  a  member  or  a  strain  of  the 
Bacterium  lactis  acidi  group. 

Except  in  the  case  of  buttermilk,  a  high  fat  content  of  the  medium 
is  essential  for  the  production  of  metallic  flavor. 

Metallic  flavor  may  develop  in  cream  of  either  good  or  poor  flavor. 

The  indications  are  that  enzymes  may  be  a  factor  in  the  production  of 
metallic  flavor. 

^  f  the  medium  is  a  necessary  condition  for  development 
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APPENDIX 


TABLE  I.  Acidity  op  Buttermilk  Before  and  After  Development  of 

Metallic  Flavor 


Sample 

Acidity  before 
metallic 
flavor 
developed 
(per  cent) 

Acidity  after 
metallic 
flavor 
developed 
(per  cent) 

0.67 

.0.64 

0.67 

0.67 

0.67 

0.67 

0-73 

0.74 

0.81 

0.74 

0-75 

6 . 

0.72 

TABLE  2.  Effect  of  Temperature  on  Development  of  Metallic  Flavor 


Experiment 

Number  of 
samples 
metallic  in 
flavor  at 
low  tem¬ 
perature 

Number  of 
samples 
metallic  in 
flavor  at 
room  tem¬ 
perature 

Remarks 

I . 

I 

I 

Low-temperature  sample  more  metallic  in 
flavor  than  room-temperature  sample 

2 . 

I 

I 

Low-temperature  sample  more  metallic  in 
flavor  than  room-temperature  sample 

3 . 

I 

I 

Low-temperature  sample  more  metallic  in 
flavor  than  room-temperature  sample 

4 . 

I 

I 

Low-temperature  sample  more  metallic  in 
flavor  than  room-temperature  sample 

5 . 

I 

I 

Low-temperature  sample  more  metallic  in 
flavor  than  room-temperature  sample 

6 . 

I 

I 

Room-temperature  sample  more  metallic 
in  flavor  than  low-temperature  sample 

7 . 

I 

I 

Room-temperature  sample  more  metallic 
in  flavor  than  low-temperature  sample 

8 . 

0 

6 

None  of  the  six  were  metallic  at  low- 
temperature 

9 . 

4 

3 

Room-temperature  sample  more  metallic 
in  flavor  than  low-temperature  sample 
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TABLE  4.  A  Study  of  Milk  and  Cream  at  One  Cornell  University 

Station 


Sample 

Flavor 

Oidium 

lactis 

When  fresh 

When  one  day  old 

c  . 

Good . 

Bad . 

Good . 

Fair . 

. 

1  .... 

Fair . 

Bad . . 

+ 

8  .... 

Good . 

Fair . 

+ 

T  T  ... 

Good . 

Fair . 

Good . 

Bad . 

+ 

. 

T  1  . 

Good . 

Fair . 

+ 

^0 . 

J  A 

Good . 

Fair . 

. 

Good . 

Bad . 

.... 

91  *  . 

Good . 

Slightly  metallic . 

— 

9K*  . 

Fair: . 

Slightly  metallic . 

— 

^0  . 

on  .  . 

Fair . 

Fair . 

^  i . . . 

-?8  '  . 

Good . 

Cheesy . 

+ 

99*  . 

Fair . 

Fair . 

+ 

11  . 

Good . 

Bad . 

+ 

00 . 

76  . 

Bad . 

Cheesy . 

+ 

. * . 

-20*  . 

Bad . 

+ 

oV  . 

AO  . 

Fair . 

Fair . 

. 

AO  . 

Good . 

Bad . 

+ 

. 

AA  . 

Fair . 

Fair . 

Fair . 

Good . 

+ 

48  . 

Fair . 

Fair . 

+ 

. 

/lO  .... 

Fair . 

Fair . : . . 

+ 

H-V . 

^0  . 

Fair . 

Rotten . 

. 

c;c>*  . 

Good . 

Fair . 

■ 

c;:;  . 

Good . 

Fair . 

+ 

s6  .... 

Fair . 

Bad . 

O'^ . 

^7  . 

Fair . 

Fair . 

_ 

0/ . 

60  . 

Good . 

Good . 

+ 

fii  . 

Good . ’.  .  .  . 

Good . 

+ 

62  . 

Fair . 

Fair . 

+ 

6^.  . 

Good . 

Bad . 

4" 

'^0 . 

*  Cream. 
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TABLE  5.  Effect  of  Formaldehyde  on  Metallic  Flavor  in  Buttermilk 


Experiment 

Sample 

Butter¬ 

milk 

(cubic 

centi¬ 

meters) 

Formalin 

(drops) 

Age 

(days) 

Flavor 

I . 

I 

100 

2 

I 

Metallic 

2 

100 

4 

I 

Metallic 

II . 

I 

100 

I 

I 

Metallic 

2 

100 

2 

I 

Metallic 

3 

100 

4 

I 

Metallic 

4 

100 

8 

I 

Metallic 

Ill . 

I 

100 

2 

I 

Metallic 

2 

100 

4 

I 

Metallic 

IV . 

I 

100 

2 

2 

Metallic 

2 

100 

4 

2 

Metallic 

3 

TOO 

6 

2 

Metallic 

4 

100 

8 

2 

Metallic 

5 

100 

10 

2 

Metallic 

6 

100 

12 

2 

Metallic 

V . 

I 

100 

3 

2 

Metallic 

2 

100 

6 

2 

Not  metallic 

3 

100 

9 

2 

Not  metallic 

4 

100 

12 

2 

Not  metallic 

5 

100 

15 

2 

Metallic 

VI . 

I 

100 

5 

2 

Metallic 

2 

100 

10 

2 

Metallic 

3 

100 

15 

2 

Metallic 

4 

100 

20 

2 

Too  much  formalin 

5 

100 

25 

2 

Too  much  formalin 

6 

100 

30 

2 

Too  much  formalin 

VII . 

I 

100 

2 

2 

Metallic 

2 

100 

4 

2 

Metallic 

3 

100 

6 

2 

Metallic 

4 

100 

8 

2 

Metallic 

VIII . 

I 

100 

I 

2 

Metallic 

2 

•  100 

2 

2 

Metallic 

3 

100 

3 

2 

Metallic 

4 

100 

4 

2 

Metallic 

5 

100 

5 

2 

Metallic 

6 

100 

6 

2 

Metallic 

IX . 

I 

100 

I 

2 

hletallic 

2 

100 

2 

2 

IVIetallic 

3 

100 

3 

2 

Metallic 

4 

100 

4 

2 

Metallic 

5 

100 

5 

2 

Metallic 

6 

100 

6 

2 

Metallic 
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TABLE  6.  Effect  of  Formaldehyde  on  Bacteria  in  Buttermilk 


Experiment 

1 

Sample 

Butter¬ 

milk 

(cubic 

centi¬ 

meters) 

Formalin 

(drops) 

Bacteria 

per 

loop 

Flavor 

V  . 

I 

100 

3 

90 

Metallic 

2 

100 

6 

60 

Not  metallic 

-I 

100 

9 

20 

Not  metallic 

0 

A 

100 

12 

15 

Not  metallic 

5 

100 

15 

18 

Metallic 

VI  . 

I 

100 

5 

520 

Metallic 

2 

100 

10 

250 

Metallic 

7. 

100 

15 

150 

Metallic 

0 

A 

100 

20 

100 

Too  much  formalin 

T* 

s 

100 

25 

75 

Too  much  formalin 

\J 

6 

100 

30 

75 

Too  much  formalin 

TABLE  7.  Number  of  Bacteria  in  Buttermilk  Before  and  After  Development  of  Metallic  Flavor 
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TABLE  8.  Ratios  of  Numbers  of  Bacteria  in  the  High-Acid  Agar  and 

IN  THE  Normal  Agar 


Sample 


3 

4 
6 

7 

8 

9 

10 

11 

12 

13 

14 


Average 


Buttermilk  not  metallic 
in  flavor 

Buttermilk  metallic 
in  flavor 

High-acid 

Normal 

High-acid 

Normal 

agar 

agar 

agar 

agar 

I 

to 

15.358 

I 

to 

9,260 

I 

to 

64.431 

I 

to 

45.735 

I 

to 

88,675 

I 

to 

II ,024 

I 

to 

13.132 

I 

to 

7.770 

I 

to 

196,825 

I 

to 

168,605 

I 

to 

51.184 

I 

to 

2,601 

I 

to 

568,396 

I 

to 

243.205 

I 

to 

148.936 

I 

to 

29.765 

I 

to 

239.427 

I 

to 

1.508 

,  I 

to 

241 .755 

I 

to 

279.787 

I 

to 

103,976 

I 

to 

46 , 688 

I 

to 

55.305 

I 

to 

14.922 

TABLE  9.  Action  of  Bacteria  from  Fresh  and  from  Metallic-flavored  Buttermilk  on  Litmus  Milk 
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*  Samples  plated  on  lactose  agar  having  an  acidity  of  from  0.75  to  o.8o  per  cent. 

t  X,  Fresh  buttermilk;  y,  buttermilk  after  development  of  metallic  flavor;  z,  buttermilk  in  which  metallic  flavor  developed  at  low  temperature  in  the  refrigerator. 
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TABLE  II.  Production  of  Metallic  Flavor  by  Inoculation 


Judged  by 


Sample 

Ayres 

Middaugh 

Pickerill 

Luce 

Guthrie 

Slightly  metallic. 

Mn 

Metallic . 

No . 

Metallic . 

Slightly  metallic 

I . 

Metallic . 

No . 

No . 

No 

2 . 

NTn 

No . 

No . 

No . 

No 

3 . 

Metallic . 

Metallic . 

Slightly  metallic. 

Slightly  metallic. 

No 

4 . 

Metallic . 

No . 

No . 

Slightly  metallic 

5 . 

A 

Nn  . 

Metallic . 

No . 

Slightly  metallic. 

Slightly  metallic 

Nn 

Slightly  metallic. 
Metallic . 

No . 

Doubtful . 

No 

7 . 

Q 

Nn 

No . 

Metallic . 

No 

0 . 

Metallic . 

No . 

Slightly  metallic. 
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9 . 

No . 

Strongly  metallic 

No  .... 

Metallic . 

No . 

Metallic . 

No 

10 . 

Slightly  metallic. 
Metallic . 

No . 

Slightly  metallic. 

Metallic 

No . 

Slightly  metallic. 

Slightly  metallic 

No 

Metallic . 

Slightly  metallic. 

No . 

Slightly  metallic 

13 . 

Metallic . 

Metallic . 

Slightly  metallic. 

Strongly  metallic 

Slightly  metallic 

■*^4 . 

Metallic . 

Slightly  metallic. 

Metallic . 

Slightly  metallic 

13***'**** 

No 

Metallic . 

No . 

Slightly  metallic. 

Slightly  metallic 
No 

Doubtful . 

Metallic . 

Doubtful . 

Slightly  metallic. 

1  / . 

tSI 

No 

Slightly  metallic. 
Metallic . 

No . 

Doubtful . 

No 

Strongly  metallic 
Slightly  metallic. 

No 

Slightly  metallic. 

Metallic . 

Slightly  metallic 

19 . 

Doubtful . 

Doubtful . 

Metallic . 

Slightly  metallic 

20 . 

No  . 

No . 

No . 

No 

v^nccK . 

TABLE  12.  Production  of  Metallic  Flavor  by  Inoculation 


1  Judged  by 


Sample 

Ayres 

Middaugh 

Pickerill 

Luce 

Guthrie 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Slightly  metallic. .  . 

Slightly  metallic 

No  . . 

No  report.  .  .  . 

No  report .... 

No . 

No 

No  . 

No  report .... 

No  report.  .  .  . 

No . 

No 

3 . 

No . 

No  report.  .  .  . 

No  report .... 

Metallic . . .  . 

No 

4 . 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Metallic . 

No 

5 . 

A 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Doubtful . 

No 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Metallic . 

No 

7 . 

X  . 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Slightly  metallic..  . 

No 

n  . 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Slightly  metallic. .  . 

Slightly  metallic 

No  . 

No  report.  .  .  . 

No  report.  .  .  . 

No . 

No 

No . 

No  report.  .  .  . 

No  report.  .  .  . 

Metallic . 

No 

No  .... 

No  report.  .  .  . 

No  report.  .  .  . 

No . 

Slightly  metallic 

No 

No  report.  .  . . 

No  report.  .  .  . 

No . 

No 

I3***''**** . 

r  A  . 

No . 

No  report.  .  .  . 

No  report.  .  .  . 
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No 

. . 

TC  . 

No . 
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No  report.  .  .  . 

Slightly  metallic. .  . 
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No . 

No  report.  .  .  . 
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No 

No  .  ... 

No  report.  .  .  . 

No  report .... 

No . 

No 
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No . 

No  report .... 
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Metallic . 

No 

No 

No  report .... 

No  report.  .  .  . 

No . 

No 

19 . 

No 

No  report.  .  .  . 

No  report .... 

No . 

No 

No 

No  report.  .  .  . 

No  report .... 

No . 

No 

- - 
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TABLE  13.  Production  of  Metallic  Flavor  by  Inoculation 


Judged  by 


Sample 


Ayres 

Middaugh 

T 

No . 

Metallic . 

0 

No . 

Metallic . 

No . 

Metallic . 

0 . 

A 

No . 

Metallic . 

^ . 

«: . 

No . 

Strongly  metallic.  . 

(S 

No . 

Metallic . 

n 

No . 

Metallic . 

g 

No . 

Metallic . 

0 

No . 

Metallic . 

TO 

No . 

Metallic . 

T  T 

No . 

Metallic . 

TC?  . 

No . 

Strongly  metallic .  . 

T  'X 

No . 

Metallic . 

T/1 

No . 

Metallic . 

T  ? 

No . 

Metallic . 

No . 

No . 

T7 

No . 

Metallic . 

t8 

No . 

No . . . 

TO  . 

No . 

Doubtful . 

No . 

Slightly  metallic. .  . 

. 

Check . 

No . 

No“  .  .' . 

Pickerill 


Luce 


Guthrie 


No  report. 
No  report. 
No  report. 
No  report . 
No  report. 
No  report . 
No  report. 
No  report. 
No  report. 
No  report. 
No  report. 
No  report. 
No  report. 
No  report. 
No  report. 
No  report. 
No  report . 
No  report . 
No  report . 
No  report . 
No  report . 


Metallic . 

Metallic . 

Strongly  metallic  j . 

Metallic . . .  . 

Strongly  metallic.  . 
Slightly  metallic. .  . 

Metallic . .  .  . 

Strongly  metallic . . 
Slightly  metallic. .  . 

Metallic . 

Metallic . 

Metallic . 

Metallic . .  .  .  . 

Slightly  metallic. .  . 
Strongly  metallic .  . 

Metallic . .  .  .  . 

Slightly  metallic. .  . 
Slightly  metallic. .  . 
Slightly  metallic. .  . 

Metallic . 

No . 


No 

No 

No 

No 

No 

No 

No 

No 

Slightly  metallic 
Slightly  metallic 
No 
No 

Slightly  metallic 

No 

No 

No 

No 

No 

Doubtful 

No 

No 


TABLE  14.  Production  of  Metallic  Flavor  by  Inoculation 


Sample 

Judged  by 

Ayres 

Middaugh 

Pickerill 

Luce 

Guthrie 

T 

Metallic . 

Metallic . 

Metallic . 

Strongly  metallic 
Metallic . 

Metallic 

Metallic 

Slightly  metallic 
Slightly  metallic 
No 

Metallic 

No 

Very  metallic 
Slightly  metallic 
Metallic 

Slightly  metallic 
Metallic 

Metallic 

Slightly  metallic 
Metallic 

Metallic 

Slightly  metallic 
Metallic 

Slightly  metallic 
Metallic 

No 

0 

Metallic . 

Metallic . 

Doubtful . 

'X 

Metallic . 

Metallic . 

Metallic . 

Metallic . 

A 

Metallic . 

Metallic . 

Bitter . 

Metallic . 

H . 

Doubtful  . 

Metallic . 

No . 

No . 

o*  ••••••• 

6  . 

Metallic . 

Metallic . 

Bitter  metallic .  . 
No . 

Strongly  metallic 
Doubtful . 

n 

No . 

Slightly  metallic. 
Metallic . 

8 

No . 

Metallic . 

Metallic . 

0 

Metallic . 

Metallic . 

No . 

Strongly  metallic 
Metallic . 

TO 

No . 

Metallic . 

Slightly  metallic. 
No . 

T  T 

Metallic . 

Metallic . 

Metallic . 

Metallic . 

Metallic . 

Doubtful . 

Strongly  metallic 
Metallic . 

T  "X 

Metallic . 

Metallic . 

Slightly  metallic. 
Metallic . 

T  A 

Metallic . 

Metallic . 

Metallic . 

T  C 

Metallic . 

Metallic . 

No . 

Metallic . 

t6 

Metallic . 

Metallic . 

Doubtful . 

Metallic . 

17 . 

Metallic . 

Metallic . 

Slightly  metallic. 
Metallic . 

Slightly  metallic. 
Metallic . 

18 

Doijbtful . 

Metallic . 

TO  . 

Slightly  metallic. 
Metallic . 

Metallic . 

No . 

Slightly  metallic. 
Metallic . . 

20  . 

Metallic . 

Metallic . 

Check . 

No . 

No . 

No . 

No . 
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TABLE  15.  Production  of  Metallic  Flavor  by  Inoculation 


Sample 

Judged  by 

Hepburn 

Ayres 

Picker  ill 

Luce 

Guthrie 

T 

Metallic . 

Metallic . 

Slightly  metallic. 
No . 

Slightly  metallic. 
No . 

Slightly  metallic 
Doubtful 

Metallic 

Strongly  metallic 

Slightly  metallic, 
overripe 

Slightly  metallic 
No,  overripe 
Doubtful 

Slightly  metallic 
Metallic 

Metallic 

Slightly  metallic 

Slightly  nietallic 
No,  overripe 

No,  overripe 

No,  overripe 
Metallic 

Nn 

No . 

Metallic . 

Metallic . 

No,  high  acid. . . . 
Strongly  metallic 
Metallic,  high 

acid . 

Strongly  metallic 
Strongly  metallic 

Slightly  metallic. 

Metallic . 

0 . 

A  ... 

Metallic . 

Strongly  metallic 
Doubtful . 

e: 

Metallic . 

0* . . 

6 

No . 

Slightly  metallic. 
Doubtful . 

Slightly  metallic. 
Slightly  metallic. 
Slightly  metallic. 
Metallic . 

Slightly  metallic. 
Slightly  metallic. 
Slightly  metallic. 
Metallic . 

Strongly  metallic 
Metallic . 

No . 

n 

Metallic . 

No,  high  acid.  .  . 
No . 

Slightly  metallic. 
Strongly  metallic 

No . 

Strongly  metallic 

No 

Slightly  metallic. 
No . 

No . 

Metallic . 

12 . 

No . 

Slightly  metallic, 
high  arid  .  .  . 

Metallic . 

Slightly  metallic. 

Slightly  metallic. 
Doubtful . 

Metallic . 

I'i . 

High  acid,  no.  .  . 
No . 

No . 

^4 . 

No 

No . 

No . 

15 . 

No 

No  . 

No . 

No . 

A/fptnnin  .  . 

Metallic . 

Metallic . 

Strongly  metallic 

TABLE  i6.  Production  of  Metallic  Flavor  by  Inoculation 
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TABLE  17.  Some  Cultural  Characteristics  of  Twenty  Microorganisms 
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REFORESTING  METHODS  AND  RESULTS  OF  FOREST  PLANTING 

IN  NEW  YORK  STATE  ^ 

B.  H.  Paul 

In  a  study  of  reforesting  methods  used  in  New  York  State  and  the 
results  that  may  be  obtained  by  planting  forest  trees  on  denuded  lands  and 
on  worn-out  agricultural  lands,  thirty-five  typical  forest  plantations  in 


Fig.  io8. —  localities  in  which  plantations  were  visited 

The  localities  are  indicated  by  dots 


1914,  and  detailed  studies  were  made  of  conditions  of  growth  and  rate  of 
growth  of  the  trees. 

The  majority  of  the  plantations  in  the  State  are  comparatively  young. 
Very  little  reforesting  was  done  prior  to  the  year  1899,  when  the  New 
York  State  College  of  Forestry  at  Cornell  University  made  its  first  forest 
plantation  at  Axton,  in  the  Adirondacks  (see  frontispiece).  Since  1899 
planting  has  been  done  on  state  lands  nearly  every  year,  and  up  to  the 
present  time  a  total  of  over  7000  acres  has  been  reforested  within  the 
Adirondack  and  Catskill  forest  preserves. 

1  In  a  subsequent  bulletin  the  possibility  of  forest  management  in  New  York  State  will  be  considered, 
together  with  probable  yields  in  timber  and  money. 

649 


650 


Bulletin  374 


In  1908  the  State  began  supplying  trees  to  individual  persons  at  cost 
of  production,  and  from  these  sales  about  15,000  acres  of  privately  owned 
lands  have  been  reforested.  In  addition,  3000  acres  of  state  land  have  been 
reforested  at  various  state  institutions,  and  between  5000  and  6000  acres 
have  been  privately  reforested  with  trees  purchased  from  commercial 
dealers  or  grown  in  private  nurseries. 

Plantations  established  prior  to  1899  with  imported  nursery  stock  or 
by  sowing  tree  seeds  are  to  be  found  at  Millbrook  and  at  White  Lake 
Corners.  The  age  of  these  plantations  ranges  from  eighteen  to  forty-four 
years;  the  present  yields  are  given  on  pages  679  and  687  of  this  bulletin. 

CONDITIONS  FOR  ESTABLISHING  A  SUCCESSFUL  FOREST 

PLANTATION 

PLANTING  SEASONS 

There  are  two  seasons  of  the  year  when  plantations  of  forest  trees  may 
be  made.  In  New  York  State  the  first  season  begins  in  the  latter  part  of 
March  on  Long  Island,  and  continues  often  as  late  as  May  25  in  the 
Adirondacks.  Spring  planting  should  be  done  before  the  buds  have  begun 
to  make  new  growth.  When  trees  are  moved  from  a  warm  locality  to  a 
colder  one  for  planting,  the  new  bud  growth  often  gets  well  started  before 
the  ground  in  which  the  trees  are  to  be  planted  is  ready  to  receive  them. 
The  reverse  is  true  when  the  trees  are  moved  to  a  warmer  place  for  plant¬ 
ing,  since  here  the  soil  is  ready  long  before  the  frost  is  out  of  the  ground 
in  which  the  trees  have  grown.  For  these  reasons  it  is  decidedly  advan¬ 
tageous  to  have  planting  stock  grown  in  the  vicinity  where  the  planting 

is  to  be  done. 

As  a  general  rule,  spring  planting  should  be  done  as  soon  as  the  soil  is 
sufficiently  dry  to  be  worked.  On  Long  Island  and  in  the  southeastern 
part  of  New  York  State,  this  is  about  the  last  week  of  March  and  the  first 
week  of  April.  In  the  Adirondacks  and  the  northern  parts  of  the  State,  it 
is  usually  not  possible  to  begin  planting  before  the  last  week  of  April. 

The  fall  planting  season  begins  about  the  first  of  September  in  northern 
New  York  and  ends  about  the  last  of  October  in  southern  New  York  and 
Long  Island.  In  planting  conifers  in  the  fall,  only  transplanted  stock 
three  or  four  years  old  should  be  used;  with  seedling  stock  much  loss  may 
result  from  heaving  of  the  soil.  Hardwood  species  to  be  planted  in  the  fall 
should  not  be  moved  until  after  the  leaves  have  fallen. 

In  spring  early  planting  is  to  be  preferred  in  order  that  the  trees  may 
have  the  benefit  of  the  spring  rains.  If  planting  is  done  too  early  in  the 
fall,  however,  the  trees  may  suffer  from  subsequent  dry  weather.  But 
fall  planting  should  be  done  early  enough  so  that  the  soil  will  become  well 
compacted  about  the  roots  by  the  autumn  rains  before  the  ground  freezes; 
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late  fall  planting  is  likely  to  result  in  heaving  of  the  trees  during  the 
winter  and  early  spring. 

Trees  that  show  a  tendency  to  start  their  new  growth  very  early  in  the 
spring  —  for  example,  the  European  larch  —  should  preferably  be  planted 

in  the  fall. 

Dividing  the  planting  between  the  spring  and  fall  seasons  is  often 
advantageous  when  sufficient  labor  cannot  be  obtained  to  do  the  required 
work  in  the  short  space  of  time  afforded  in  only  one  planting  season. 


KINDS  OF  TREES  TO  BE  USED 

There  are  a  large  number  of  species  of  trees  that  may  be  used  for  forest 
planting.  For  commercial  purposes,  however,  and  for  supplying  materials 
needed  for  domestic  use  on  the  farm,  only  a  few  species  are  of  real  value. 
For  New  York  State  the  most  rapidly  growing  species  and  those  givmg 
the  most  valuable  product  are: 


Conifers 

White  pine  {Pinus  strohus) 
Norway  spruce  {Picea  excelsd) 
Red  pine  {Pinus  resinosa) 

Scotch  pine  {Pinus  sylvestris) 
European  larch  {Larix  europcEo) 
White  cedar  {Thuya  occidentalis) 


Hardwoods 

White  ash  {Fraxinus  americana) 

Red  oak  {Querciis  rubra) 

Black  locust  {Robinia  pseudacacia) 
Black  walnut  {Juglans  nigra) 

Tulip  tree  {Liriodendron  tulipifera) 
Basswood  {Tilia  americana) 

Carolina  poplar  {Popidus  deltoides  ) 


SOIL  TYPES  TO  WHICH  DIFFERENT  TREE  SPECIES  ARE  ADAPTED 

In  general  the  different  species  of  pine  require  sandy  soils  or  sandy 
loam.  European  larch  does  well  on  upland  loam  soil,  while  white  cedar 
thrives  best  in  low,  m.oist  situations.  Norway  spruce  does  best  on  a  heavy 
loam  or  clay  soil.  Hardwoods  are  best  adapted  to  the  better  loam  soils  and 
clay  soils.  The  trees  best  suited  for  growth  in  various  soils  are  as  follows: 


Dry  sandy  soil 

Moist  sand  or 
sandy  loam 

Moist  loam  or 
clay  loam 

Scotch  pine 

White  pine 

Norway  spruce 

Red  pine 

European  larch 

White  cedar 

Black  locust 

White  cedar 

White  ash 

Carolina  poplar 

Black  locust 
Carolina  poplar 

Red  oak 

Black  walnut 

Tulip  tree 

Basswood 

Black  locust 
Carolina  poplar 
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Areas  that  are  covered  with  water  at  certain  periods  during  the  year 
should  not  be  planted  with  trees,  since  tree  roots  need  air  as  well  as 
moisture  in  the  soil.  A  well-drained  soil  containing  a  moderate  amount 
of  moisture  gives  the  best  conditions  for  tree  growth. 

WHERE  TO  OBTAIN  TREES  FOR  PLANTING 

Trees  for  reforesting  may  be  raised  from  seed,  purchased  from  com¬ 
mercial  nurserymen,  or  obtained  from  state  departments  in  States  main¬ 
taining  a  forestry  division.  In  New  York  State,  trees  to  be  used  for  re¬ 
foresting  within  the  State  are  sold  by  the  Conservation  Commission  at 


Fig.  109.  NEW  YORK  STATE  FOREST  TREE  NURSERY  AT  SARATOGA 


cost  of  production.  A  special  resolution  of  this  Commission,  passed  in 
March,  1915,  permits  the  sale  of  trees  to  municipalities,  public  schools, 
and  institutions  supported  by  public  charity,  at  a  nominal  rate  of  fifty 
cents  per  thousand  trees. 

The  hardwood  species  mentioned,  except  basswood  and  tulip  poplar, 
may  be  easily  raised  by  planting  the  seeds  in  beds  or  nursery  rows.  The 
raising  of  conifers  from  seed  requires  considerable  skill  and  experience  for 
successful  production. 

AGE  OF  PLANTING  STOCK 

The  success  obtained  with  planting  stock  of  different  ages  depends  more 
on  the  character  of  the  site,  the  supply  of  soil  moisture  during  the  first 
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summer,  and  the  amount  and  character  of  the  natural  plant  growth 
already  present,  than  on  the  age  of  the  trees  themselves.  In  favorable 
situations  and  during  favorable  growing  seasons,  as  great  success  has 
been  attained  with  two-years-old  seedlings  as  with  older  stock.  However, 
where  conditions  are  in  any  way  unfavorable,  the  better  results  obtained 
from  the  use  of  transplants  three  or  four  years  old  more  than  make  up  for 
the  greater  initial  expenditure  for  the  trees  themselves  and  for  planting. 
Seedlings  should  be  used  only  when  the  soil  is  such  that  a  prolonged  dry 
period  following  the  planting  would  not  cause  a  heavy  loss. 

In  some  cases  the  number  of  trees  handled,  the  distance  they  have  to 
be  moved,  or  the  accessibility  of  the  land  to  be  planted,  may  prove  to  be 
the  most  important  factor  of  cost  in  the  establishment  of  a  plantation. 
A  good  rule  to  follow  in  such  cases  is  to  use  just  as  small  a  tree  as  will  be 
sure  to  grow  under  the  conditions  existing  where  it  is  to  be  planted.  From 
an  economical  standpoint,  this  rule  may  be  applied  generally,  since  one 
or  two  years  in  the  age  of  the  trees  planted  is  of  relatively  little  importance 
when  compared  with  the  time  required  for  maturity  of  the  plantation. 
Larger  planting  stock  is  usually  preferred,  however,  since  most  persons 
are  desirous  of  seeing  rapid  development  of  their  plantations.  For  exten¬ 
sive  planting  on  sites  of  varying  character,  three-  and  four-years-old  trans¬ 
planted  stock  should  always  be  used. 

CARE  OF  STOCK  DURING  TRANSPORTATION 

Too  much  emphasis  cannot  be  placed  on  the  proper  handling  of  trees 
from  the  time  when  they  are  removed  from  the  nursery  rows  until 
they  are  finally  planted.  Many  losses  occur  because  of  lack  of  knowl¬ 
edge  or  neglect  at  some  time  during  transportation  or  planting  of  the 
trees.  Two  important  rules  to  be  observed  in  the  handling  of  trees  are, 
first,  never  to  let  the  roots  get  dry,  and  second,  never  to  leave  the  roots 
exposed  to  direct  sunshine.  For  the  best  success,  these  rules  are  funda¬ 
mental. 

As  soon  as  the  trees  are  removed  from  the  nursery  rows,  they  should 
be  tied  in  bundles  and  packed  for  shipment;  if  shipment  cannot  be  made 
immediately,  they  may  be  heeled  in  for  a  few  days.  The  trees  should  be 
packed  firmly  in  willow  baskets  or  wooden  crates,  with  a  plentiful  supply 
of  damp  moss  packed  about  the  roots  to  keep  them  moist.  The  tops  of 
the  trees  should  be  allowed  as  much  air  as  possible,  but  the  bundles  should 
be  so  closely  packed  that  they  cannot  move  about  during  transportation. 
Well-made  wooden  crates  have  proved  very  satisfactory  for  use  in  ship¬ 
ping  trees,  since  they  are  easier  to  handle  than  willow  baskets  and  can  be 
loaded  more  compactly  when  the  trees  are  to  be  hauled  by  team  or  on 
automobile  trucks. 
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Trees  should  never  be  left  standing  packed  in  baskets  or  crates  any  longer 
than  is  absolutely  necessary.  As  soon  as  they  are  received  at  the  station, 
they  should  be  taken  at  once  to  the  planting  site  and  unpacked. 

HEELING  IN 

For  heeling  in  the  trees  when  unpacked,  a  situation  should  be  chosen 
that  is  centrally  located  with  reference  to  the  area  to  be  planted;  or,  if  a 
large  plantation  is  to  be  made,  the  trees  may  be  distributed  at  several 
points.  The  trees  should  be  heeled  in  where  they  can  be  protected  from 
sunshine  and  where  water  can  be  readily  obtained. 

The  usual  method  of  heeling  in  is  as  follows;  Trenches  are  dug,  along 
which  the  trees  are  to  be  placed  at  an  angle  of  about  45  degrees.  The 
roots  of  the  trees  are  first  dipped  in  water,  then  the  bundles  are  cut  and 
the  trees  are  spread  out  so  that  they  form  a  layer  not  more  than  two  inches 
in  thickness  along  the  side  of  the  trench.  The  roots  are  then  covered  with 
dirt,  which  is  firmly  packed  down  with  the  feet.  Trees  heeled  in  in  this 
way  should  be  watered  frequently,  since  transpiration  of  water  from  the 
needles  is  constantly  going  on. 

Covering  the  trees  with  evergreen  boughs  while  they  remain  in  the 
trenches  is  an  excellent  practice  if  they  are  exposed  to  sunshine.  If  the 
trees  are  to  be  held  for  only  a  short  time,  a  marshy  place  where  the  roots 
may  be  kept  in  cool  running  water  will  afford  a  very  easy  and  satisfactory 

situation  for  heeling  in. 

Trees  should  be  heeled  in  each 
day  at  points  easily  accessible  to  the 
planters.  The  planters  should  carry 
the  trees  in  pails  containing  suffi¬ 
cient  water  to  keep  the  roots  cov¬ 
ered.  Some  planters  prefer  to  carr}^ 
the  trees  wrapped  in  damp  moss  or 
burlap,  but  this  method  is  likely  to 
promote  carelessness. 

PLANTING  METHODS 

The  principal  methods  actually  in 
use  in  forest  planting  are  the  hole 
method,  the  furrow-hole  method, 
and  the  mattock-slit  method. 

In  the  hole  method  two  men  work 
together.  One  removes  with  a  mat¬ 
tock  the  sod  or  other  vegetation  growing  on  the  soil,  from  an  area  from 
fourteen  to  sixteen  inches  square,  and  digs  a  hole  of  sufficient  depth, 


Fig.  1 10.  THE  HOLE  METHOD 
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leaving  the  loose  earth  in  a  small  mound  close  to  the  edge  of  the  hole.  The 
second  man  sets  the  tree  in  the  hole,  spreads  out  the  roots,  pushes  in  the 
loose  soil,  firms  it  around  the  roots 
with  his  hands  until  the  hole  is 
nearly  filled,  then  makes  it  firmer 
by  tramping  it  down  with  his  feet, 
and  finally  fills  the  hole  completely, 
leaving  a  layer  of  loose  soil  on  the 
top.  This  method,  although  some¬ 
what  slower  than  the  others,  is  by 
far  the  most  satisfactory,  especially 
on  unfavorable  sites. 

The  furrow-hole  method  consists 
in  plowing  furrows  six  feet  apart 
throughout  the  area  to  be  planted, 
and  setting  the  trees  in  the  bottom 
of  the  furrows,  usually  by  the  hole  method.  This  method  has  an  advan- 

tage  over  the  hole  method  in  getting  all 
^  sod  and  other  vegetation  out  of  the  way 

of  the  planter,  thus  facilitating  the  plant- 
ing-  The  furrow-hole  method  also  fur¬ 
nishes  a  more  liberal  supply  of  loose  earth 
for  use  in  planting  the  tree,  and  allows 
deeper  placing  in  the  soil,  thus  assuring 
better  moisture  conditions  on  dry  sites 
and  in  sandy  soils.  It  can  be  used,  how¬ 
ever,  only  where  the  character  of  the 
ground  is  such  that  plowing  may  be  done. 

The  mattock-slit  method  has  developed 
from  the  hole  method,  and  is  much 
quicker  though  not  quite  so  satisfactory. 
In  using  the  mattock-slit  method  the  sod 
may  be  either  removed  or  left,  although 
it  is  considered  better  practice  to  re¬ 
move  it.  The  mattock  is  driven  into  the 
soil  for  the  full  length  of  the  blade,  and 
then  the  handle  is  pushed  backward  and 
to  one  side,  thus  opening  the  ground  at 
one  side  of  the  mattock  sufficiently  to  slip 
the  lower  part  of  the  tree  under  it.  The 
mattock  is  then  removed  and  the  soil  is 
allowed  to  fall  back  to  its  former  position. 
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The  soil  is  firmed  about  the  tree  by  tramping  with  the  feet.  This  method 
has  been  fairly  satisfactory  on  a  clay  loam  soil. 

The  care  exercised  by  the  men  planting  the  trees  often  has  as  much  to 
do  with  the  amount  of  loss  as  does  the  planting  method  used.  When 
proper  care  is  taken  in  planting,  the  relative  merits  of  the  different  planting 
methods  may  be  summed  up  as  follows : 

For  all  situations  the  hole  method  is  the  most  reliable,  since  it  gives  the 
tree  roots  and  the  tree  itself  more  nearly  natural  conditions  than  do  either 
of  the  other  methods.  The  furrow-hole  method  differs  from  the  hole 
method  in  placing  the  tree  in  the  bottom  of  the  furrow,  thus  frequently 
bringing  the  roots  of  the  tree  into  a  layer  of  soil  low  in  fertility ;  however, 
any  loss  due  to  low  fertility  would  probably  be  compensated  by  the  better 
moisture  conditions  obtained  by  setting  the  tree  lower  in  the  soil.  The 
mattock-slit  method  results  in  a  crowding  of  the  roots  against  one  side  of 
the  hole;  yet  on  favorable  sites,  where  the  sod  was  removed,  it  has  been 
very  successful.  The  removal  of  the  sod  allows  the  tree  to  stand  in  a 
moisture-collecting  depression,  and  leaves  a  clear  space  around  it  free  from 
competing  vegetation. 

The  results  obtained  by  different  planting  methods  on  different  types  of 
soil  are  shown  in  table  i : 


TABLE  I.  Relation  of  Planting  Method  to  Loss  in  White  Pine  Plantations 


Locality 

Year 

planted 

Age  of 
stock* 
(years) 

Soil  type 

Planting  method 

Number 
of  trees 
counted 

Per 

cent 

living 

Ithaca . 

1913 

2-2 

Dunkirk  clay 
loam 

Hole  method 

90 

87 

Ithaca . 

1913 

2-2 

Dunkirk  clay 
loam 

Mattock-slit 

method;  sod  re¬ 
moved 

90 

86 

Ithaca . 

1913 

2-2 

Dunkirk  clay 
loam 

Mattock-slit 
method;  sod  not 
removed 

56 

62 

Ithaca . 

1912 

2-2 

Dunkirk  clay 
loam 

Furrow-hole 

method 

200 

90 

Johnstown. .  . 

1912 

2-1 

Dunkirk  sandy 
loam 

Hole  method 

500 

70 

Johnstown. .  . 

1912 

2-1 

Dunkirk  sandy 
loam 

Furrow-hole 

method 

200 

t98 

Norwich.  .  .  . 

1912 

2-2 

Volusia  silt 
loam 

Hole  method 

300 

78 

Norwich.  .  .  . 

1912 

2-2 

Volusia  silt 
loam 

Furrow-hole 

method 

200 

94 

*  The  first  figure  indicates  the  number  of  years  the  stock  remained  in  the  seed  bed;  the  second  indicates 
the  number  of  years  in  the  transplant  rows. 

t  The  soil  in  this  section  was  not  quite  so  sandy  as  in  that  part  of  the  area  where  the  hole  method  was  used. 
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SPACING 

In  forest  planting  the  spacing  of  the  trees  may  range  from  4  by  4  to  8  by 
8  feet.  The  most  general  spacing  used  is  6  by  6  feet,  requiring  twelve 
hundred  and  ten  trees  to  an  acre.  With  this  spacing,  such  species  as  white 
pine  and  norway  spruce  shed  their  lower  branches  more  quickly  and  this 
produces  a  better  grade  of  timber.  Other  species,  such,  for  example, 
as  black  locust  and  Carolina  poplar,  shed  their  branches  sufficiently  when 
spaced  7  by  7  or  8  by  8  feet. 

Close  spacing  of  trees  tends  to  increase  height  growth  at  first;  but  unless 
suitable  thinnings  are  made,  when  the  plantations  reach  an  age  of  from 
fifteen  to  twenty  years  competition  becomes  so  great  that  growth  is  checked 
and  many  of  the  trees  are  crowded  out  and  die.  Too  wide  spacing,  on 
the  other  hand,  is  also  to  be  avoided,  since  this  allows  development  of  too 
many  branches.  Close  spacing,  followed  by  judicious  thinnings  at  the 
right  time,  produces  the  best  quality  of  timber  in  the  shortest  possible 
period. 

The  initial  cost  per  acre  of  establishing  the  plantation  is  greatly  increased 
by  close  spacing. 

RATE  OF  PLANTING  AND  AVERAGE  COST  PER  ACRE 

Two  men  working  together  by  the  hole  method  can  plant,  on  an  average, 
from  one  thousand  to  twelve  hundred  trees  in  a  day.  On  sandy  soils 
with  little  sod  or  grass,  as  many  as  fourteen  hundred  have  been  planted 
by  two  men  in  a  day.  On  very  stony  soils  or  where  there  is  a  heavy  sod, 
the  rate  of  planting  is  relatively  lower.  The  average  cost  of  planting 
should  not  exceed  six  dollars  an  acre  under  favorable  conditions.  The 
total  cost  of  establishing  a  plantation,  including  cost  of  trees,  freight, 
and  labor,  varies  from  seven  to  twelve  dollars  an  acre. 

COMPETING  VEGETATION 

A  moderate  amount  of  competing  vegetation  does  not  interfere  to  any 
great  extent  with  the  development  of  a  plantation.  In  fact,  a  small 
growth  of  grass  and  weeds  has  produced  favorable  results  in  newly  made 
plantations  by  protecting  the  young  trees  from  hot  sunshine  during  the 
first  summer. 

Where  the  competition  with  other  vegetation  is  very  strong,  however, 
the  young  trees  may  not  be  able  to  withstand  it  unaided.  Newly  cleared 
hardwood  land  that  will  give  rise  to  a  vigorous  growth  of  sprouts  is  not 
well  adapted  for  the  planting  of  pine  unless  several  subsequent  cleanings 
are  made  to  provide  room  for  the  planted  trees.  This  should  be  done  when 
it  is  desirable  to  change  inferior  hardwood  sprout  land  to  a  coniferous 
forest.  A  very  heavy  growth  of  herbaceous  vegetation  may  check  the 
development  of  a  plantation  for  a  time,  but  unless  the  trees  are  com- 
42 
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pletely  shaded  out  by  it  while  very  small  they  will  finally  attain  sufficient 
height  so  that  they  are  no  longer  hampered  by  it.  The  point  to  be  empha¬ 
sized  here  is  the  effect  of  a  heavy  growth  of  tall  grass  and  weeds,  such  as 
is  found  in  the  1909  plantations  at  Hemlock  Lake,  or  the  occupation  of 
the  area  by  hardwood  sprouts  and  briers,  as  is  the  case  in  the  Waverly 
plantation  (page  663).  In  both  these  places  the  development  of  the  trees 
has  been  very  slow,  and  this  is  attributed  to  the  large  amount  of  competing 
vegetation  that  occupies  the  soil. 


TABLE  2.  Relation  of  Competing  Vegetation  to  Average.  Annual  and  Total 

Height  Growth 

(White  pine,  2-1  transplants  planted  in  1909) 


Locality 

Average  height  growth  (in  feet) 

Competing 

vegetation 

Average 

total 

height 

(feet) 

1914 

1913 

1912 

1911 

Hemlock  Lake. 

0.95 

1 .08 

0.705 

0.507 

Heavy  growth  of  grass  and 

3-89 

weeds 

Waverly . 

0.61 

0.60 

0.68 

0.49 

Sprouts  and  young  saplings 

3  04 

1.63 

1.20 

1-47 

0.88  ^ 

6.27 

Cooperstown. .  . 

•« 

1-43 

1 .21 

1.30 

0-53 

>• 

Medium  growth  of  grass 

- 

5  89 

[1.68 

1.30 

1.50 

0.77  J 

1  6.33 

Fulton . 

2.02 

1.97 

1.58 

I-I5 

No  vegetation 

7-71 

The  effect  of  competing  vegetation  on  the  average  annual  and  total 
height  growth  for  plantations  of  white  pine  made  in  1909  is  shown  in 
table  2.  The  table  indicates  that  a  heavy  growth  of  competing  veg¬ 
etation  keeps  down  the  development  of  the  plantation.  The  reason  for 
this  is  the  fact  that  these  competing  plants  use  the  moisture  needed  by  the 
trees,  make  a  rapid  growth,  spread  out  over  the  young  trees,  occupy  the 
whole  area,  and  shut  off  the  sunlight  that  the  young  trees  need  for  their 
development.  The  type  of  soil  determines  the  amount  of  competing 
vegetation;  heavy  soils  support  a  much  more  luxuriant  growth  of  grass 
and  weeds  than  do  soils  of  a  dry  and  sandy  nature. 

SHADE 

The  effect  of'  shade  on  plantations  has  already  been  mentioned.  A 
comparison  of  young  plantations  made  where  partial  shade  was  afforded  by 
grass  and  weeds  during  the  first  two  years,  with  plantations  made  under 
similar  conditions  where  there  was  no  shade,  shows  results  highly  in  favor 
of  shade  for  the  young  plantations,  especially  during  periods  of  dry  weather. 
For  example,  in  plantations  of  white  pine  and  scotch  pine  on  a  clay  loam 
soil  near  Ithaca,  the  grass  between  the  rows  of  trees  was  removed  in  July. 
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Counts  made  in  December  of  the  same  year  showed  a  loss  of  forty  per  cent 
for  the  white  pine,  in  addition  to  twelve  per  cent  of  the  trees  that  had 
been  cut  off  by  the  mowers,  and  sixteen  per  cent  that  were  in  poor  con¬ 
dition;  only  thirty-two  per  cent  of  the  trees  counted  “  were  doing  well 
In  the  scotch  pine  plantation  results  were  similar;  fifty-five  per  cent  o 
the  trees  were  dead,  fifteen  per  cent  had  been  cut  off  by  the  mowers, 
five  per  cent  were  in  poor  condition,  and  only  twenty-five  per  cent  were 
doing  well.  The  high  percentage  of  loss  was  caused  by  the  sudden  ex¬ 
posure  of  the  young  trees  to  hot  sunshine  when  the  protection  that 

had  been  given  them  by  the  grass  was  taken  away. 

A  similar  effect  of  shade  on  young  plantations  is  noted  in  white  pine 
plantations  in  the  Harvard  forest,  Petersham,  Massachusetts,  made  in 
igi2.^  Where  the  trees  received  no  shade  in  this  plantation  there  was  a 
loss  of  forty -three  and  one-half  per  cent;  where  the  trees  received  high 
shade  for  from  one  to  three  hours  a  day  the  loss  was  reduced  to  nineteen 
per  cent-  and  where  the  high  shade  lasted  over  four  and  one-half  hours 
a  day  the  loss  was  only  seven  per  cent.  Where  medium  low  shade  alone 
was  provided  the  loss  was  nineteen  per  cent,  and  with  heavy  low  shade 
the  loss  was  reduced  to  thirteen  per  cent.  With  a  combination  of  both 
high  and  low  shade  the  loss  ranged  from  nothing  to  eighteen  per  cent, 
being  greatest  where  very  heavy  low  shade  was  present  under  high  shade. 
This  suggests  a  point  of  optimum  shade  that  has  been  passed  where  a 
combination  of  high  shade  and  heavy  low  shade  exists. 

While  a  certain  amount  of  shade  is  of  value  to  young  plantations,  its 
continuation  as  the  trees  become  older  produces  very  unfavorable  results 
especially  with  the  more  intolerant  species.  This  statement  is  made  with 
particular  reference  to  underplanting.  Trees  planted  under  the  shade  o 
older  trees  do  not  make  such  rapid  development,  and  are  not  so  strong 
and  sturdy,  as  trees  planted  in  the  open.  This  point  is  illustrated  very 
clearly  in  a  comparison  of  figures  113  and  114  (page  660),  showing,  respect¬ 
ively,  red  pine  planted  in  the  open  and  red  pine  planted  under  a  rather 
open' stand  of  hardwoods.  Similar  results  have  also  been  observed  in 
scotch  pine  plantations  in  the  open  and  underneath  hardwoods.  Norway 
spruce  planted  in  the  open  and  in  underplanting  does  not  show  so  marked 
a  contrast  in  its  development  as  do  the  pines,  since  it  can  bear  more  shade 

than  can  the  other  species.  ,  ^-u 

The  present  indications  in  underplanting  seem  to  be  that  unless  the 

overhead  shade  is  removed  within  a  few  years  after  the  planting  is  done, 
especially  in  the  case  of  trees  that  cannot  endure  shade,  the  trees  will  be 
less  vigorous  and  will  fall  off  rapidly  in  their  rate  of  growth. 


a  S^E.^'^IntJenc^of  shadfLd  °ottrfactors  on  plantations, 

quarterly  11.'  176-184.  1913- 
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Fig.  1 13.  RED  FIXE  PLANTED  BY  GLOVERSVILLE  WATER  WORKS 

IX  1910 


Fig. 


1 14.  RED 
SOIL  AT 


PINE  PLANTED  UNDER  HARDWOODS  ON  SHALLOW,  ROCKY 
HYDE  PARK,  IQIO,  FOUR  YEARS  AFTER  PLANTING 
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RESULTS  OF  FOREST  PLANTING 
DESCRIPTIONS  AND  DEVELOPMENT  OF  YOUNG  FOREST  PLANTATIONS 

During  the  summer  anh  autumn  of  1914  thirty-five  typical  forest  plan¬ 
tations  in  various  parts  of  this  State  (Fig.  108)  were  visited,  and  detailed 
studies  of  conditions  of  growth  and  rate  of  growth  were  made.  The  results 
of  these  studies  appear  in  tabulated  form  on  pages  670  and  671.  The 
locations  and  general  descriptions  of  the  plantations  visited  are  as  follows : 

HEMLOCK  LAKE 

The  first  plantations  in  the  vicinity  of  Hemlock  Lake  were  made  in  1901. 
They  comprised  several  acres  of  white  pine  and  norway  spruce  planted 


Fig.  1 15.  WHITE  PINE  AND  NORWAY  SPRUCE  PLANTED  IN  I9OI  ON 
LANDS  OF  THE  ROCHESTER  WATER  COMPANY 

Age  of  trees  when  photographed,  thirteen  years 

in  alternate  rows,  near  the  top  of  a  ridge,  on  the  east  side  at  the  upper 
end  of  Hemlock  Lake,  and  a  smaller  area  of  the  same  species  on  the  west 
side  at  the  lower  end  of  the  lake.  The  trees  in  these  plantations,  especially 
in  that  at  the  upper  end  of  the  lake,  were  badly  damaged  while  small  by 
the  inroads  of  livestock,  and  as  a  result  the  stand  is  somewhat  open  and 
irregular.  Further  damage  to  both  the  white  pine  and  the  norway  spruce 
(but  more  frequently  to  the  white  pine)  has  been  caused  by  attacks  of  the 
white  pine  weevil  {Pissodes  sir  obi  Peck). 

Both  species  are  making  excellent  growth.  The  pine  seemed  to  be 
dominant  at  first,  but  it  is  now  being  overtaken  by  the  spruce  because 
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of  the  more  rapid  growth  of  the  latter.  The  trees  at  the  lower  end  of  the 
lake  have  attained  greater  height  and  greater  diameter  than  those  at  the 
upper  end,  due  probably  to  better  soil  and  better  moisture  conditions. 

In  1909  a  second  planting  was  made  on  the  east  side  near  the  lower  end 
of  the  lake,  with  three-years-old  white  pine  stock  imported  from  Germany. 
The  soil  is  a  silt  loam  approaching  clay,  and  supports  a  very  heavy  growth 
of  weeds  and  grass  with  which  the  young  trees  have  to  compete.  A  num¬ 
ber  of  trees  were  removed  from  this  plantation  because  they  were  found 
to  be  affected  by  the  blister  rust  of  the  white  pine  {Periderminm  strobi 
Klebahn) . 

COOPERSTOWN 

Cooperstown  is  in  Otsego  County,  on  the  south  side  of  the  divide  that 
separates  the  Mohawk  and  Susquehanna  watersheds,  at  an  elevation  of 


Fig.  1 16.  PLANTATION  OF  WHITE  PINE,  FIVE  YEARS  OLD,  ON  THE 

CLARK  ESTATE,  COOPERSTOWN 


1250  feet  above  sea  level.  The  plantations  studied  are  situated  on  the 
Clark  estate,  about  one  mile  southeast  of  the  village  of  Cooperstown. 
In  1909  sixty  acres  were  planted  with  three-years-old  white  pine  stock 
imported  from  Germany.  The  plantations  are  located  on  the  east  and 
the  west  slopes  of  a  low  ridge,  in  shallow,  stony  soil.  Prior  to  the  plant¬ 
ing  of  the  trees,  this  land  had  been  used  for  pasture.  The  only  competing 
vegetation  consists  of  grass,  goldenrod,  and  briers.  The  trees  are  making 
rapid  development.  At  the  age  of  five  years  they  averaged  six  feet  in 
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total  height,  and  they  have  spread  out  to  such  an  extent  that  there  is 

scarcely  room  to  walk  between  the  rows. 

A  large  number  of  the  trees  in  this  plantation  have  been  attacked  by 
the  white  pine  weevil  in  spite  of  the  efforts  that  are  being  put  forth  to 
ward  off  this  insect.  Many  of  the  beetles  are  caught  in  nets  at  the  time 
when  they  are  flying  about  on  the  trees  in  May,  and  later  all  leaders  on 
the  trees  that  show  attacks  of  the  insect  are  cut  out  and  burned.  In  some 
places  as  many  as  twenty  per  cent  of  the  trees  show  the  effects  of  weevil 
attacks  in  the  past  three  or  four  years. 

NORWICH 

Norwich  is  in  Chenango  County,  about  twenty-five  miles  southwest  of 
Cooperstown.  The  plantations  in  this  vicinity  were  made  by  the  Norwich 
Cemetery  Association  and  the  Norwich  Water  Company. 

The  plantations  of  the  Norwich  Cemetery  Association  are  one  mile 
south  of  the  city,  on  a  very  steep  eastern  slope  adjoining  the  cemetery. 
The  soil  here  is  very  thin  and  stony.  The  oldest  plantations,  made  in 
1910  near  the  bottom  of  the  slope,  are  of  scotch  pine  and  norway  spruce. 
Just  above  these  and  extending  well  up  the  slope  is  a  large  area  planted  to 
white  pine  in  1912.  The  furrow  method  of  planting  was  used  in  each  case. 
The  only  competing  vegetation  consists  of  a  rather  light  growth  of  grass. 
The  proportion  of  loss  in  these  plantations  is  comparatively  low. 

The  plantations  of  the  Norwich  W^ater  Company  are  about  two 
miles  north  of  the  city,  on  the  slopes  adjacent  to  the  city  water  supply 
reservoir.  The  main  plantation  consists  of  white  pine  and  norway  spruce, 
planted  separately  on  a  low  ridge  between  two  small  streams  tributary 
to  the  reservoir.  These  plantations  were  made  in  1912  with  four-years-old 
transplants.  Since  the  trees  were  planted,  the  ground  has  received 
rough  cultivation  between  the  rows  to  keep  out  grass  and  weeds.  The 
soil  is  very  stony  in  places,  and  it  is  here  that  the  greatest  losses  occur, 
the  total  loss  of  white  pine  being  twenty-two  per  cent  and  of  norway 
spruce  sixteen  per  cent.  In  this  plantation  the  white  pine  is  making  more 
rapid  development  than  the  spruce  in  height  growth. 

WAVERLY 

Waverly  is  in  the  Susquehanna  River  -Valley,  in  Tioga  County,  near 
the  Pennsylvania  state  line.  The  elevation  above  sea  level  is  824  feet, 
and  the  adjoining  hills  are  from  500  to  600  feet  higher.  The  only  planta¬ 
tion  visited  in  this  locality  is  on  the  farm  of  A.  G.  DuBois,  four  miles 
southeast  of  Waverly  village.  It  consists  of  about  eight  acres  planted  in 
1909  with  white  pine,  three  years  old,  imported  from  Germany,  and  is 
situated  at  an  elevation  of  about  200  feet  above  the  river  valley.  The 
original  forest  growth  was  removed  from  the  area  ten  years  before  the 
time  of  planting,  and  during  this  interval  grass  crops  were  being  produced. 
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The  development  of  the  trees  in  this  plantation  is  very  slow,  probably 
due  to  the  fact  that  the  ground  is  fast  becoming  occupied  by  a  munber  of 
hardwood  species  which  are  crowding  out  the  pines  and  hindering  their 
development.  In  1910  the  failed  spaces  were  planted  with  four-years-old 
transplants,  yet  the  percentage  of  trees  now  living  is  only  eighty. 

FULTON 

Fulton  is  in  Oswego  County,  about  twenty-five  miles  north  of  Syracuse. 
The  plantations  of  the  Great  Bear  Spring  Water  Company,  four  miles 
south  of  the  village  of  Fulton,  are  among  the  earliest  of  the  more  exten¬ 
sive  forest  plantations  in  this  State.  These  plantations  are  located  on 


Fig.  1 17.  SCOTCH  pine  plantation,  four  years  old,  on  lands  of 

THE  GREAT  BEAR  SPRING  WATER  COMPANY  NEAR  FUXTON 


both  sides  of  the  right  of  wa}^  of  the  electric  railroad  between  Syracuse 
and  Oswego,  and  can  be  readily  seen  from  the  car  lines.  In  1907  about 
twenty  acres  of  rather  sandy,  knolly  land,  bordering  the  Oswego  River, 
were  planted  with  scotch  pine  stock  imported  from  Germany  by  a  New 
Jersey  nursery.  In  1909  several  acres  more  of  scotch  pine,  fifteen  acres 
of  scotch  pine  and  white  pine  planted  in  alternate  rows,  and  about  five 
acres  of  white  pine,  were  added  to  the  first  plantation  near  the  river,  and 
an  area  of  sixty  acres  in  the  eastern  part  of  the  water  company’s  holdings 
was  planted  with  three-years-old  transplants  of  white  pine  imported  from 
Germany.  In  1910  between  fifty  and  sixty  acres  of  scotch  pine  were  added 
to  the  last  plantation.  The  Great  Bear  Spring  Water  Company  is  still 
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planting  trees  on  its  lands  and  at  present  has  about  350-000  trees  set. 
Among  the  species  more  recently  planted  are  tamarack  {Larix  laricina 
[DuRoi]  Koch),  white  cedar,  red  pine,  and  western  yellow  pine  {Finns 
ponder osa  Dough). 

Both  the  scotch  pine  and  the  white  pine  planted  on  the  sandy  knolls 
along  the  river  are  making  very  rapid  growth.  The  white  pine  planted 
here  is  growing  faster  than  the  same  species  planted  at  the  same  time  on 
the  eastern  part  of  the  tract.  There  are  several  large  springs  in  the  hollows 
between  the  sandy  knolls,  indicating  plenty  of  underground  moisture, 
and  this  undoubtedly  aids  greatly  in  the  development  of  the  trees  planted 
in  this  situation.  The  soil  in  the  eastern  part  of  the  tract  is  much  heavier 
and  shows  a  tendency  to  be  marshy  in  places  during  rainy  seasons.  In 
other  places  the  soil  is  very  stony.  The  1909  plantation  of  white  pine  in 
this  situation  has  been  very  successful.  The  trees  have  made  a  very  uni¬ 
form  growth  and  the  proportion  of  loss  is  very  low.  The  same  is  true  of 
the  adjacent  scotch  pine  plantation  made  in  1910. 

GLOVERSVILLE  AND  JOHNSTOWN 

Gloversville  and  Johnstown  are  in  the  southern  part  of  Fulton  County. 
The  elevations  in  this  vicinity  range  from  800  to  1300  feet.  The  planta¬ 
tions  in  this  locality  were. made  by  the  Gloversville  Water  Company, 
Jeremiah  Wood,  David  A.  Hays,  and  the  Johnstown  Water  Company. 

The  plantations  of  the  Gloversville  Water  Company  are  located  three 
miles  north  of  the  city,  on  the  slopes  of  the  drainage  basin  of  the  water 
supply  reservoir.  The  oldest  plantations  here  were  made  in  1908,  on  a 
sandy  slope  bordering  the  south  side  of  the  reservoir,  with  four-years-old 
transplants  obtained  from  the  New  York  State  nursery  at  Lake  Clear 
Junction.  These  plantations  comprise  five  acres  of  white  pine  and  four 
acres  of  scotch  pine.  Both  species  have  developed  very  satisfactorily. 
The  white  pine  has  attained  an  average  height  of  nearly  nine  feet;  ninety- 
eight  per  cent  of  the  trees  are  living,  and  the  branches  have  developed 
sufficiently  to  meet  between  the  rows,  thus  shading  the  ground  completely. 
The  development  of  the  scotch  pine  is  about  equal  to  that  of  the  white 
pine.  All  the  competing  vegetation  is  being  eliminated  from  these 
plantations  by  the  heavy  shade,  and  a  good  forest  cover  is  being  rapidly 
established.  In  1909  another  plantation  of  white  pine  was  made  on  the 
opposite  side  of  the  reservoir,  with  three-years-old  transplants  of  German 
stock.  The  trees  there  are  not  doing  as  well  as  those  planted  in  1908, 
yet  they  are  better  than  in  some  plantations  made  in  the  same  year  in 
other  localities  with  similar  stock.  In  1910  twenty  thousand  three- 
years-old  transplants  of  red  pine  were  planted  on  a  sandy  ridge  just  west 
of  the  reservoir,  and  another  large  area  was  planted  with  scotch  pine  stock 
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of  the  same  age.  Both  the  red  pine  and  the  seotch  pine  are  developing 
very  satisfaetorily. 

The  plantations  of  Jeremiah  Wood  are  situated  eight  miles  west  of  the 
city  of  Gloversville,  on  the  slopes  and  the  tops  of  sandy  gravelly  knolls 
the  soil  of  which  is  very  unproductive.  A  departure  from  the  general 
practice  in  forest  planting  is  found  here.  The  rows  of  trees  are  spaced 
twelve  feet  apart,  and  the  trees  six  feet  apart  in  the  rows.  By  this 
method  Mr.  Wood  has  cut  down  the  initial  cost  of  establishing  plantations. 
Artificial  pruning  of  the  side  branches  has  been  practiced,  since  by  this 


Fig.  1 18.  WHITE  PINE  PLANTATION,  SIX  YEARS  OLD,  ON  THE  WATER¬ 
SHED  OF  THE  GLOVERSVILLE  WATER  COMPANY 


method  of  planting  natural  pruning  would  not  take  place  for  a  very  long 
time.  With  artificial  pruning,  the  aim  is  to  have  all  the  wood  produced 
in  the  first  sixteen-foot  log  free  from  knots,  with  the  exception  of 
a  core  not  more  than  two  inches  in  diameter  in  the  center  of  the  log. 
This  practice  seems  feasible,  provided  not  enough  of  the  crown  is 
removed  to  interfere  with  the  growth  of  the  tree.  However,  this  does 
not  obviate  the  tendency  of  the  tree  to  develop  laterally  as  well  as  verti¬ 
cally  as  long  as  light  is  available  from  the  sides.  The  greatest  difficulty 
here  seems  to  be  that  too  much  of  the  ground  is  left  exposed  to  sunlight, 
thus  allowing  the  growth  of  grass  and  weeds  which  utilize  much  of  the 
moisture  in  the  soil.  The  gravelly  nature  of  the  subsoil  in  this  locality 


Reforesting  Methods  in  New  York  State 


667 


makes  it  necessary  to  establish  a  forest  cover  as  quickly  as  possible  in 
order  to  secure  and  maintain  organic  matter  in  the  surface  layers  of  the 
soil  which  will  aid  in  the  retention  of  soil  m-oisture  and  add  fertility 
to  the  soil.  Mr.  Wood  made  his  first  plantation  in^  1908,  followed  by 
others  in  1909.  A  large  proportion  of  the  trees  are  living,  but  the  growth 
has  been  relatively  slow,  due  mainly  to  the  conditions  already  mentioned. 

The  plantations  of  David  A.  Hays  are  on  a  nearly  level  sandy  area 
of  about  one  hundred  acres,  five  miles  northwest  of  the  city  of  Johnstown. 
Much  of  the  area  is  practically  barren,  and  in  places  the  sand  has  been 
blown  out  and  drifted  by  the  wind.  The  scotch  pine,  planted  in  1909 
and  1910,  has  been  very  successful.  In  the  white  pine,  planted  later, 
there  is  a  loss  as  high  as  thirty  per  cent.  The  most  successful  results 
with  white  pine  on  this  area  were  obtained  by  plowing  furrows  and  planting 
the  trees  in  the  bottom  of  the  furrows.  With  this  method  the  loss  was 

only  two  per  cent. 

The  two  plantations  of  the  Johnstown  Water  Company  are  near  those 
of  Mr.  Hays  and  on  soil  of  a  similar  nature,  although  the  character  of 
the  topography  is  miore  rolling.  The  scotch  pine  has  been  the  more 
successful,  with  a  loss  of  only  nine  per  cent  for  a  plantation  made  in  1910. 
The  white  pine,  planted  in  19  ii  on  a  rolling  sandy  knoll  with  a  southern 
exposure,  shows  a  loss  of  thirty -five  per  cent. 

MILLBROOK 

Millbrook  is  in  the  western  part  of  Dutchess  County,  about  fifteen 
miles  from  the  Hudson  River.  The  elevation  ranges  from  500  to  900 
feet.  The  forest  plantations  in  the  vicinity  of  Millbrook  consist  of 
about  fifteen  acres  of  white  pine  belonging  to  Oakleigh  Thome, 
planted  in  1909;  fifteen  acres  of  white  pine,  red  pine,  white  oak  (Quercus 
alba  L.),  and  red  oak,  planted  by  Samuel  Thorne  in  1903  in  cooperation 
with  the  United  States  Forest  Service;  and  several  plantations  of  norway 
spruce,  white  pine,  scotch  pine,  and  European  larch,  made  by  Charles  F. 
Dietrich.  The  Dietrich  plantations  are  described  in  detail  on  pages 

674  to  679. 

The  plantation  of  Oakleigh  Thorne  is  situated  one  mile  northwest  ot 
Millbrook,  on  rolling  gravelly  knolls.  Eighty  per  cent  of  the  trees  planted 
are  living;  about  one-half  of  these,  or  forty  per  cent  of  the  original  number 
planted,  have  been  damaged  by  attacks  of  the  white  pine  weevil.  Many 
of  the  trees  attacked  will  recover  by  sending  up  side  branches  to  replace 
the  terminal  shoots,  but,  at  the  very  best,  so  large  a  percentage  of  damage 
will  result  in  an  uneven  development  of  the  stand. 

The  plantations  of  Samuel  Thorne  are  situated  on  the  top  of  a  stony, 
rocky  ridge  about  one  mile  south  of  Mr.  Thorne  s  residence.  The  soil  is 
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very  shallow  and  stony.  The  white  pine  was  originally  planted  with  black 
locust,  but  before  the  locust  attained  a  growth  suitable  for  use  it  was 
killed  by  attacks  of  the  locust  borer  {Cyllene  rohiniae  Forst.)  and  was  sub¬ 
sequently  removed.  As  a  result  the  white  pine  stand  was  left  in  a  rather 
open  condition,  allowing  the  development  of  many  side  branches  which 
now  give  an  irregular  appearance  to  the  stand.  The  openings  left  by  the 
removal  of  the  locust  have  recently  been  planted  with  seedlings  of  white  ash. 

The  red  pine  planted  the  same  year  shows  a  very  satisfactory  develop¬ 
ment  for  this  character  of  site.  The  trees  are  from  fifteen  to  eighteen 
feet  in  height,  and  are  straight  and  well  developed. 


Fig.  1 19.  WHITE  PINE  PLANTATION,  FIVE  YEARS  OLD,  ON  A  STEEP, 

ROCKY  SLOPE  AT  HYDE  PARK 


The  red  and  the  white  oak  planted  the  same  year  have  reached  a  height 
of  about  fifteen  feet  and  a  diameter  of  from  one  to  two  inches.  The  soil 
here  is  too  poor  for  a  very  satisfactory  growth  of  hardwoods. 

HYDE  PARK 

The  plantations  at  Hyde  Park  are  located  on  the  estate  of  Archibald 
Rogers,  and  constitute  a  part  of  the  work  being  carried  on  by  Mr.  Rogers 
in  accordance  with  a  plan  of  forest  management  for  his  timberland 
prepared  in  cooperation  with  the  United  States  Forest  Service.  Mr. 
Rogers  made  his  first  forest  plantation  in  1909,  when  two  small  areas, 
one  on  a  steep,  rocky  ridge  near  the  Hudson  River,  and  the  other  on  a  more 
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level  area  near  the  eastern  boundary  of  his  estate,  were  planted  with  white 
pine.  More  recent  planting  has  been  done,  both  in  open  fields  and  under¬ 
neath  a  rather  open  stand  of  hardwoods.  The  soil  type  is  a  stony  and  very 
shallow  loam.  The  underlying  layers  of  rock  are  inclined  at  such  an  angle 
as  to  cause  frequent  outcrops  of  sharp  ridges  and  ledges  of  rock.  The 
results  of  these  plantations  are  very  satisfactory,  although  the  trees 
have  suffered  slightly  from  weevil  attacks.  The  plantations  have  a  rather 
open  appearance,  caused  by  the  presence  of  a  considerable  amount  of 
exposed  rock  at  the  surface  of  the  soil. 

ITHACA 

Ithaca  is  in  Tompkins  County,  at  the  southern  end  of  Cayuga  Lake. 
The  only  plantations  in  the  vicinity  are  those  made  by  the  Department 
of  Forestry  of  the  New  York  State  College  of  Agriculture  at  Cornell 
University,  beginning  in  the  spring  of  1912.  The  first  year  a  number 
of  experimental  plots  were  planted  with  white,  red,  and  scotch  pine,  on 
a  gravelly  loam  soil  along  Fall  Creek,  about  one  mile  from  the  College, 
and  a  plantation  of  twenty  thousand  four-years-old  transplants  of  white 
pine  was  made  on  clay  loam  soil  near  Varna  four  miles  farther  up  the 
same  stream.  Planting  at  Varna  has  been  continued  in  1913,  i9i4» 
and  1915  with  white  pine,  scotch  pine,  and  red  pine,  amounting  at  present 
to  about  one  hundred  and  fifteen  acres. 

Because  of  the  fact  that  these  plantations  are  very  young,  the  only 
information  of  value  that  can  be  derived  from  them  consists  of  mortality 
counts  for  different  species  of  trees  planted  on  different  types  of  soil  by 
different  planting  methods. 

SUMMARY 

The  data  for  the  plantations  discussed  are  summarized  in  table  3 : 
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TABLE  3.  Summary  of 


c 

o 


c 

s 


Location 


I  1 

I 

3  J 

4  ' 

5  ■ 

6 

7  ' 

8 

9 

10 

11 

12 


13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34  \ 

35  / 


Hemlock  Lake 


Cooperstown. 


Norwich. 


Waverly 


Fulton , 


Gloversville. 


Johnstown. , 

Millbrook. 
Hyde  Park . 


Planted  by 


Rochester  Water  Com¬ 
pany  . 


Clark  estate . 


Norwich  Cemetery  Asso¬ 
ciation  . 


A.  C.  DuBois. 


Company . 


pany . 


J.  Wood. 


David  A.  Hays. 


pany 

Oakleigh  Thorne . 
A.  Rogers . 


Species 

Area  (acres) 

Year  planted 

Season 

planted 

Spacing 

(feet) 

White  pine  and 
norway  spruce 

6 

1901 

April  and 
May 

6x6 

White  pine  and 

1  norway  spruce 

3 

1901 

April  and 
May 

6x6 

[  White  pine . 

10 

1909 

Spring. . . . 

6x6 

White  pine . 

10 

1909 

Spring.  .  . 

6x6 

j  White  pine . 

20 

1909 

Spring.  .  . 

6x6 

[  White  pine . 

30 

1909 

Spring.  .  . 

6x6 

Scotch  pine . 

5 

1910 

Spring .  .  . 

6x6 

Norway  spruce. . 

3 

1910 

Spring.  .  . 

6x6 

White  pine . 

30 

1912 

Spring.  .  . 

6x6 

f  White  pine . 

15 

1912 

Spring.  .  . 

6x6 

\  Norway  spruce. . 

5 

1912 

Spring .  .  . 

6x6 

White  pine . 

8 

1909 

Spring.  .  . 

6x6 

Scotch  pine . 

20 

1907 

Spring.  .  . 

4x6 

Scotch  pine . 

10 

1909 

Spring.  .  . 

6x6 

r  White  pine . 

15 

1909 

Spring.  .  . 

6x6 

White  pine . 

60 

1909 

Spring.  .  . 

6x6 

Scotch  pine . 

50 

1910 

Spring .  .  . 

6x6 

White  pine . 

S 

1908 

Spring.  .  . 

6x6 

Scotch  pine . 

4 

1908 

Spring.  .  . 

6x6 

.  White  pine . 

5 

1909 

Spring.  .  . 

6x6 

Scotch  pine . 

20 

1910 

Spring.  .  . 

6x6 

Red  pine . 

20 

1910 

Spring.  .  . 

6x6 

White  pine . 

5 

1908 

Spring .  .  . 

6x12 

.  i  White  pine . 

S 

1909 

Spring.  .  . 

6  X  12 

1 

[  W'hite  pine . 

5 

1909 

Spring.  . 

6  X  12 

Scotch  pine . 

5 

1909 

Spring.  . 

8x8 

Scotch  pine . 

10 

1910 

Spring.  . 

8x8 

.  White  pine . 

20 

1912 

Spring.  . 

8x8 

White  pine . 

10 

1912 

Spring.  . 

8x8 

White  pine . 

10 

1913 

Spring.  . 

8x8 

1-  f  Scotch  pine . 

5 

1910 

Spring.  . 

8x8 

\  White  pine . 

30 

1911 

Spring.  . 

8x8 

White  pine . 

15 

1909 

Spring.  . 

6x6 

f  White  pine . 

5 

1909 

Spring.  . 

6x6 

•  \  White  pine . 

S 

1909 

Spring.  . 

Irregular 

*  In  this  column  the  first  figure  refers  to  the  number  of  years  that  the  trees  remained  in  the  nursery 
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Data  for  Plantations 


* 

Damage 

T3 

0  C 

Ul 

bo  > 

0 

Planting 

Competing 

vegetation 

-t-> 

0 

(U 

method 

Soil  type 

Cause 

Amount 
(per  cent) 

c 

0) 

u 

u 

< 

Z*" 

cu 

Hole . 

Volusia  shale  loam.  .  . 

Grass  and  weeds. 

Grazing  by  stock, 

20-30 

100 

60 

Genesee  shale  loam  .  . 

Grass  and  weeds. 

and  weevil 
Grazing  by  stock. 

25 

100 

6s 

Hole . 

and  weevil 

2-1 

Hole . 

Dunkirk  silt  loam .... 

Heavy  growth  of 

Blister  rust . 

1-2 

300 

72 

grass  and 
weeds 

2—J 

Hole 

Volusia  silt  loam  .... 

Volusia  silt  loam  .... 

Light  growth  of 
grass 

Light  growth  of 
grass 

Weevil . 

13 

500 

80.6 

0— T 

Hole 

Weevil . 

15 

1 ,000 

83 

Weevil . 

0— T 

Hole 

Volusia  silt  loam  .... 

Light  growth  of 
grass 

20 

1 ,000 

78 

Furrow. .  . 

Volusia  silt  loam  .... 

Light  growth  of 

200 

95 

grass 

87 

94 

Furrow. .  . 

Furrow. .  . 

Volusia  silt  loam  .... 

Volusia  silt  loam .... 

Light  growth  of 
grass 

Light  growth  of 
grass 

200 

2  ^ 

200 

2 

Hole 

Volusia  silt  loam  .... 

VnliiQia  dilt.  lofim 

None . 

300 

78 

PTnlp 

None . 

200 

84 

Hole . 

Volusia  silt  loam  .... 

Hardwood 

sprouts,  briers, 

Weevil . 

200 

80 

2  ^ 

and  grass 

T 

Hole . 

Hole . 

Hole . 

Dunkirk  silt  loam  .  .  . 
Dunkirk  silt  loam  .  .  . 
Dunkirk  silt  loam  .  .  . 

Very  little  grass. 
Vpry  little  grass. 

200 

95 

100 

95 

87 

2 

Very  little  grass. 

Weevil . 

Small 

100 

2 

amount 

^  T 

Furrow. .  . 

Dunkirk  gravelly  loam 

Grass,  weeds,  anc 
briers 

Grass,  weeds,  anc 
briers 

Weevil . 

4 

500 

93 

0  T 

Furrow. .  . 

Dunkirk  gravelly  loam 

200 

95 

W  ee  vil . 

Very  little 

300 

Hole . 

Dunkirk  sandy  loam  . 

Moderate 
amount  of  grass 

98 

Hole . 

Dunkirk  sandy  loam  . 

MnH  prate 

200 

94 

amount  of  grass 
Moderate 
amount  of  grass 

Weevil . 

Very  little 

300 

Hole . 

Dunkirk  sandy  loam. 

87 

Hole . 

Dunkirk  sandy  loam. 

Moderate 
amount  of  grass 

200 

91 

Soo 

Hole . 

Dunkirk  sandy  loam. 

Mnd  prate. 

87 

amount  of  grass 

Very  little 

Hole . 

Dunkirk  gravelly  loam 

Moderate 

Weevil . 

200 

90 

amount  of  grass 

Very  little 

85 

Hole . 

Dunkirk  gravelly  loam 

Moderate 

W  eevil . 

200 

amount  of  grass 

Weevil . 

Very  little 

85 

Hole . 

Dunkirk  gravelly  loam 

Moderate 

200 

amount  of  grass 

Dunkirk  sandy  loam  . 
Dunkirk  sandy  loam  . 
Dunkirk  sandy  loam  . 
Dunkirk  sandy  loam  . 
Dunkirk  sandy  loam  . 

Dunkirk  sandy  loam  . 
Dunkirk  sandy  loam  . 

Fox  gravelly  loam  .  .  . 

Dutchess  stony  loam 
Dutchess  stony  loam 

Very  little . 

200 

87 

Hnlp 

Very  little . 

200 

87 

None . 

500 

70 

Hole . 

Furrow. .  . 

Furrow. .  . 
FToIp 

None 

200 

80 

None  . 

200 

98 

rTra<;<; . 

200 

91 

Grass . 

500 

65 

2-1 

2-1 

2-1 

Hnlp 

Grass . 

Weevil . 

40 

400 

80 

Hnlp 

Grass . 

Weevil . 

5 

200 

85 

Hnlp 

Weevil . 

5 

80 

bed,  and  the  second  figure  to  the  number  of  years  they  were  in  transplant  rows. 
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HEIGHT  GROWTH  OF  TREES 


The  average  rate  of  height  growth  of  trees  in  plantations  is  shown  in 
table  4.  Eliminating  exceptional  conditions  of  environment,  such  as 
competing  vegetation,  shade,  or  soils  of  a  particular  character,  it  has  been 
found  that  the  rate  of  height  growth  for  a  given  species  is  dependent  on 
the  age  of  the  plantation,  the  minimum  temperatures  of  the  locality,  and 
the  soil  moisture  available  during  the  latter  part  of  May  and  the  month 

of  June — the  time  at  which  the  most 
rapid  increase  in  height  growth  is  made. 

During  the  first  few  years  in  the  life 
of  a  plantation,  growth  is  necessarily 
slow.  The  trees  have  to  recover  from 
the  shock  of  transportation  and  trans¬ 
planting,  and  adapt  themselves  to 
new  conditions.  First,  the  roots  must 
gain  a  good  \foothold,  after  which  the 
rate  in  height  growth  should  increase 
annually  until  the  maximiun  rate  has 
been  attained. 

There  is  a  vast  difference  in  the  rate 
of  growth  of  various  species.  Scotch 
pine  will  grow  much  more  rapidly  at 
first  than  white  pine,  and  white  pine 
will  grow  faster  than  spruce  for  a 
while.  At  the  end  of  twenty-five  or 
thirty  years,  however,  under  suitable 
conditions  of  growth  for  each  species, 
the  difference  will  not  be  so  marked. 

Other  ■  conditions  being  equal,  the 
height  growth  of  trees  is  influenced 
mostly  by  soil  moisture  and  minimum 
temperatures  during  the  growing 
season.  The  annual  height  growth  for 
three  years  of  a  white  pine  tree  in  a  plan¬ 
tation  at  Millbrook  is  shown  in  figure 
The  United  States  Weather  Bureau  Station  located  nearest  this 


Fig.  120.  WHITE  PINE  SHOWING  ANNUAL 
HEIGHT  GROWTH  FOR  I912,  I913,  AND 

,  1914 

The  comparatively  small  growth  for  1913  is  due 
to  less  rainfall  during  the  growing  season 


120. 


plantation  gives  the  following  figures  for  precipitation  and  minimum 
temperatures  for  the  month  of  June  during  the  three  years. 


Year 


Rainfall 

(inches) 

Minimum 

temperature 

(Fahrenheit) 

Average 
annual  height 
growth  of  trees 
(feet) 

2.39 

42° 

M 

00 

0 

I  .  72 

41° 

I  .  09 

I  .  1 1 

44° 

I  .  90 

1914 

1913 

1912 
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VALUE  OF  YOUNG  PLANTATIONS 

At  present  there  is  a  growing  tendency  toward  giving  to  land  sup¬ 
porting  immature  stands  of  valuable  tree  species,  of  either  natural  or 
planted  growth,  an  increased  value  because  of  the  presence  of  the  young 
growth  of  timber.  Immature  stands  of  native  white  pine  in  the  New 
England  States  are  being  purchased  and  held  awaiting  their  development 
into  merchantable  timber.  E.  C.  Hirst,  State  Forester  of  New  Hampshire, 
writes  as  follows:  “  I  have  in  mind  one  tract  of  land  that  sold  for  sixteen 
dollars  per  acre.  The  bare  land  would  probably  have  been  worth  six  to 
eight  dollars,  but  there  was  a  growth  of  pines  on  the  ground  all  the  way 
from  small  seedlings  to  saplings  twenty  feet  high,  and  this  is  what  made 
the  extra  value.”  B.  H.  Chandler,  Assistant  State  Forester  of  Vermont, 
writes  in  a  recent  letter:  “  In  buying  land  for  the  State  vre  always  take 
into  consideration  the  young  growth  when  making  up  our  estimate  of  land 
values.  I  consider  a  fully  stocked  reproduction  of  valuable  fast-growing 
species  on  I  or  II  quality  soil  worth  about  ten  dollars  per  acre  in  addition 
to  the  value  of  the  land.” 

These  examples  of  the  value  attached  to  young  stands  of  natural  growth 
will  serve  as  an  index  to  the  value  to  be  placed  on  young  planted  forests. 
No  instance  is  on  record  of  the  sale  of  a  young  forest  plantation,  and  for 
this  reason  figures  for  actual  increase  in  value  of  land  due  to  reforesting 
are  not  available  at  this  time. 

YIELDS  OF  OLDER  PLANTATIONS 

Only  a  few  New  York  plantations  are  old  enough  to  give  an  accurate 
idea  of  the  yields  that  may  be  obtained  by  reforesting  non-agricultural 
lands.  Twenty- two  sample  plots  in  plantations  at  Millbrook  and  at  White 
Lake  Corners,  in  stands  ranging  in  age  from  fifteen  to  forty-four  years, 
were  measured,  and  the  yields  are  discussed  in  the  following  pages. 

PLANTATIONS  OF  C.  F.  DIETRICH,  MILLBROOK,  NEW  YORK 

The  plantations  of  C.  F.  Dietrich  are  on  his  estate,  one  and  one-half 
miles  east  of  Millbrook.  They  are  situated  on  the  slopes  of  two  ridges, 
which  are  separated  by  a  small  stream  flowing  in  a  westerly  direction. 
The  ridge  on  the  north  side  of  the  creek  is  high,  with  a  very  steep  slope, 
thin  soil,  and  a  great  many  rocks  and  bowlders  on  the  surface;  while  the 
ridge  on  the  south  side  is  much  lower,  with  a  gentle  to  medium  slope,  and 
a  much  smaller  quantity  of  rocks  and  stones  except  on  the  very  crest  of 
the  ridge.  The  soil  types  are  the  Dutchess  slate  loam  at  the  higher  eleva¬ 
tions,  grading  into  the  Dutchess  silt  loam  at  the  lower  elevations.  The 
most  noticeable  differences  in  the  two  types  are  in  the  depth  of  the  soil  and 
the  quantity  of  loose  stones  and  exposed  rock  surface.  The  slate  loam 
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NORWAY  SPRUCE  PLANTATION  ON  SHALLOW,  STONY  SOIL,  NEAR  MILLBROOK,  DUTCHESS  COUNTY 
Age,  18  years;  average  height,  30  feet;  average  diameter,  4  inches 
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Fig.  122.  WHITE  PINE  PLANTATION  NEAR  MILLBROOK 

Age,  15  years;  average  height,  25  feet;  average  diameter,  4.3  inehes;  maximum  diameter, 

7  inches 


BEi  9QK  0 

«  SK 

V  Wf. 

Fig.  123.  PLANTATION  OF  EUROPEAN  LARCH  NEAR  MILLBROOK 

Age,  22  years;  average  height,  30  feet;  average  diameter,  4  inches;  maximum  diameter, 

7  inches 
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type  is  very  shallow  and  stony,  while  the  silt  loam  is  deep  and  fairly  free 
from  large  stones. 

The  older  plantations,  comprising  over  a  hundred  acres  planted  to  nor- 
way  spruce,  white  pine,  scotch  pine,  and  European  larch  (Figs.  12 1,  122, 
and  123),  range  in  age  from  fifteen  to  twenty-five  years  and  were  made 
with  three-years-old  transplants  imported  from  Germany. 

The  spacing  of  the  trees  in  all  the  plantations  is  much  closer  than  is 
the  common  practice  at  the  present  time.  As  a  result  of  this  close  spacing 
all  the  stands  are  very  densely  stocked.  No  thinning  has  been  done  except 
to  remove  trees  that  have  died  because  of  their  inability  to  withstand  the 
great  competition  for  light  and  moisture.  In  many  of  the  stands  the  lower 
branches,  to  a  height  of  seven  or  eight  feet,  were  pruned  off  after  they  had 
been  killed  by  the  overhead  shade. 

The  trees  are  all  straight  and  have  made  fairly  rapid  height  growth. 
The  diameter  growth  has  been  somewhat  checked  by  the  crowded  con¬ 
dition  of  the  stands.  This  is  proved  by  the  fact  that  the  trees  on  the  edges 
of  openings  and  on  the  outer  borders  of  plantations  are  larger  in  diameter 
than  those  in  the  midst  of  the  plantations. 

Two  soil  qualities  are  recognized  for  these  plantations.  They  are  based 
on  average  height  and  diameter  growth  of  the  trees,  and  conform-  very 
closely  to  the  dividing  line  between  the  two  types  of  soil  as  mentioned  on 
page  674.  All  species  have  made  the  best  growth  on  the  lower  slopes, 
but  the  difference  in  rate  of  growth  for  the  different  situations  is  not  so 
great  for  some  species  as  for  others. 

Each  of  the  sample  plots  measured  was  one-tenth  acre  in  extent.  The 
plots  were  selected  in  the  most  uniform  parts  of  the  plantations.  Diameter 
measurements  were  taken  at  a  point  four  and  one-half  feet  from  the 
ground,  with  a  diameter  tape  that  was  read  to  the  nearest  inch.  Height 
measurements  were  taken  with  a  Goulier  hypsometer.  All  the  informa¬ 
tion  collected  from  the  various  sample  plots  (including  stand  tables,  basal 
areas,  and  estimated  yields)  is  presented  in  tabular  form  in  tables  5  and  6. 

plantations  of  T.  DALLARME,  white  lake  corners,  new  YORK 

The  plantations  made  by  the  late  T.  Dallarme  are  located  on  his  farm, 
bordering  the  shores  of  Round  Lake,  four  miles  from  White  Lake,  New 
York.  The  slopes  of  Round  Lake  are  irregular  and  are  characterized  by 
sandy  knolls  and  ridges.  The  soil  is  all  of  a  sandy  nature  and  does  not 
hold  moisture  well. 

Mr.  Dallarme  first  took  possession  of  this  farm  in  1856.  Most  of  the 
original  forest  had  been  destroyed  by  fires,  and  Mr.  Dallarme  cleared  the 
land  and  used  it  for  the  production  of  agricultural  crops.  After  being 
farmed  for  fifteen  or  twenty  years  the  soil  on  the  tops  of  the  sandy  ridges 
and  knolls  bordering  the  northern  shore  of  the  lake  became  too  poor  to 


TABLE  5.  Data  of  Sample  Plots  in  the  Plantations  of  C.  F.  Dietrich,  Millbrook,  New  York 
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TABLE  6.  Yields  of  Sample  Plots  in  the  Plantations  of  C.  F.  Dietrich,  Millbrook,  New  York 
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Fig.  124.  SKETCH  map  of  dallarme  farm  showing  crops  raised  and  arrangement 

OF  FIELDS  IN  1 859 


Fig.  125.  SKETCH  map  of  dallarme  farm  showing  crops  raised,  arrangement 

OF  FIELDS,  AND  AREA  PLANTED  TO  TREES  IN  187O 
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Fig.  126. 


SKETCH  MAP  OF  DALLARME  FARM  SHOWING  CROPS  RAISED  ARRANGEMENT 
OF  FIELDS,  AND  AREA  SEEDED  TO  FOREST  TREE  SEEDS  IN  1 874 


Fig.  127. 


SKETCH  MAP  OF  DALLARME  FARM  SHOWING  AREAS  PLANTED  TO  TREES  IN  1 883 
AND  LOCATION  OF  ALL  THE  OLDER  PLANTATIONS  ON  THE  FARM 
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produce  satisfactory  crops.  It  was  then  that  Mr.  Dallarme  brought  tree 
seeds  and  young  trees  from  Germany  and  began  the  work  of  reforesting 
these  areas,  which  could  no  longer  be  cultivated  at  a  profit. 

Mr.  Dallarme  kept  a  very  accurate  and  detailed  record  of  all  the  work 
done  on  his  farm.  This  record  included  sketch  maps  showing  all  the  tilled 
parts  of  the  farm,  the  arrangement  of  the  fields,  and  the  crops  grown  in 
them.  These  maps  are  available  for  each  year  from  1857  until  1894. 
A  few  of  them  (Figs.  124  to  127)  have  been  reproduced  here  in  order  to 
show  the  use  to  which  the  land  had  been  put,  and  the  crops  grown,  pre¬ 
vious  to  the  time  of  the  reforestation  of  the  various  tracts. 


Fig.  128.  EXTERIOR  VIEW  OF  WHITE  PINE  PLANTATION  AT  WHITE 
LAKE,  NEW  YORK,  FORTY-FOUR  YEARS  OLD 


The  first  planting  was  done  by  Mr.  Dallarme  in  1870,  with  white  pine, 
European  larch,  scotch  pine,  and  sugar  maple.  These  species  were  planted 
in  small  groups  along  the  northern  shore  of  the  lake,  on  land  that  had  been 
used  for  pasture  from  i860  to  1869.  The  object  of  this  planting  was  more 
for  the  sake  of  the  additional  beauty  that  the  trees  gave  to  the  rather 
steep  shore  of  the  lake,  than  for  their  value  for  other  purposes.  The 
white  pine  group  (Figs.  128  and  129)  was  the  most  extensive,  and,  while 
it  does  not  at  present  show  a  fully  stocked  stand  of  white  pine  since  there 
are  several  other  species  present,  yet  it  presents  a  very  valuable  illustra¬ 
tion  of  the  development  to  be  expected  from  plantations  of  white  pine  in 
New  York  State,  the  present  yield  being  38,610  board  feet  per  acre. 
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The  next  area  to  be  reforested  was  the  top  of  a  sandy  knoll  near  the 
northern  shore  of  the  lake.  On  the  map  of  Mr.  Dallarme’s  farm  for  the 
year  1874  this  area  is  indicated  as  being  sown  to  forest  tree  seeds.  The 
resulting  stand  consists  of  a  mixture  of  norway  spruce,  scotch  pine,  and 
white  pine,  in  which  the  spruce  is  the  predominating  species.  The  present 
total  yield  per  acre  in  this  stand  is  777®  cubic  feet,  or  an  equivalent  of 
35>®®o  board  feet,  per  acre.  This  stand  presents  an  excellent  example  of 
the  results  of  reforestation  on  land  too  poor  to  produce  agricultural  crops. 
The  annual  maps  made  by  Mr.  Dallarme  show  that  this  area  had  been 
under  cultivation  for  twenty-two  years. 

Mr.  Dallarme  continued  his  planting  at  intervals  of  a  few  years,  the  next 
being  done  in  1879,  when  another  small  area  was  sown  with  scotch  pine 
seeds  and  an  adjacent  knoll  was  planted  with  the  same  species.  These 
trees  have  now  attained  an  average  height  of  fifty  feet,  an  average  diameter 
of  eight  and  one-half  inches,  and  a  total  yield  of  6775  cubic  feet,  or  30,000 
board  feet,  per  acre. 

In  1880  a  small  area  higher  on  the  slope,  which  had  been  planted  to 
potatoes  the  previous  year,  was  planted  to  larch.  This  plantation  has 
not  developed  very  well,  owing  to  the  dry,  sandy  character  of  the  soil, 
which  gives  ready  natural  drainage,  and  to  the  higher  elevation. 

In  1883  the  tops  of  two  sandy  knolls  were  planted  to  white  pine.  These 
areas  had  been  in  grass  for  seven  years  prior  to  1881,  when  they  were 
plowed  and  again  seeded  with  grass.  The  result  must  have  been  poor,  as 
no  crop  is  indicated  for  1882.  The  present  production  on  these  areas  is 
18,440  board  feet  per  acre. 

All  the  planting  done  by  Mr.  Dallarme  was  confined  to  areas  which 
either  did  not  produce  satisfactory  crops  or  were  unsuited  for  cultivation 
owing  to  the  character  of  the  ground.  After  the  establishment  of  a  forest 
growth  on  these  areas  the  better  soils  between  them  were  still  cultivated 
(Fig.  127,  sketch  map  for  1883).  The  areas  planted  to  trees  had  previously 
produced  crops  of  hay,  oats,  rye,  clover,  potatoes,  cabbage,  and  millet. 

Although  the  Dallarme  plantations  are  not  extensive  —  the  total 
area  covered  is  not  more  than  fifteen  acres  —  their  chief  value  lies  in  their 
importance  as  a  direct  demonstration  of  the  results  that  may  be  obtained 
in  reforesting  worn-out  and  denuded  lands  in  this  State.  This  land  was 
taken  by  Mr.  Dallarme  in  a  devastated  condition.  He  cleared  the  ground, 
used  it  for  production  of  crops  as  long  as  it  maintained  its  productivity, 
and  then  restored  its  forest  cover,  which  at  the  time  of  his  death  had 
developed  a  stand  of  timber  of  greater  value  than  the  stand  he  first 
found  there. 

The  data  concerning  the  Dallarme  plantations  are  given  in  tables  7 
and  8. 
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Fig.  130.  SCOTCH  pine  plantation  at  white  lake,  new  york 

Age,  35  years;  average  height,  so  feet;  average  diameter,  8.6  mches;  maximum  diameter,  14  inches 


TABLE  7.  Data  of  Sample  Plots  in  the  Plantation  of  T.  Dallarme,  White  Lake,  New  York 
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Bulletin  374 


CAUSES  OF  INJURY  TO  PLANTATIONS 

INSECTS 

WHITE  PINE  WEEVIL 

The  white  pine  weevil  {Pissodes  strohi  Peck)  has  caused  greater  damage 
to  white  pine  plantations  than  any  other  agent.  In  one  plantation  forty , 
per  cent  of  the  trees  have  been  injured  by  this  insect.  It  is  present  in 
all  plantations  of  white  pine  from  five  to  fifteen  years  old,  though  usually 
not  affecting  more  than  ten  per  cent  of  the  trees.  Norway  spruce  planted 
in  mixture  with  white  pine  at  Hemlock  Lake  was  found  to  be  badly 
damaged,  and  the  insect  was  also  found  in  scotch  pine  at  Johnstown."* 

The  insect  is  described  by  Felt  ^  as  an  oblong,  oval  weevil  about  one- 
fourth  of  an  inch  long,  which  deposits  its  eggs  in  the  leading  shoots  of  the 
white  pine  or  other  evergreen  trees.  The  grubs  work  in  the  shoots  and 
kill  them,  causing  the  development  of  an  irregularly  deformed  tree  of  very 
little  commercial  value.  The  adult  beetle  is  from  reddish  brown  to  very 
dark  brown  in  color,  with  a  whitish  spot  near  the  posterior  third  of  each 
wing  cover.  The  creamy  white  pupa  is  of  about  the  same  length  as  the 
beetle.  The  grub  is  a  white,  footless  creature,  varying  in  size  according 
to  the  stage  of  development. 

The  beetles  are  most  abundant  in  the  spring,  when  the  eggs  are  de¬ 
posited  on  the  leading  shoots  of  the  pine.  The  grub,  on  hatching,  eats 
its  way  obliquely  inward  and  downward  until  it  reaches  the  pith,  in  which 
it  burrows  for  a  short  distance.  The  shoot  continues  its  growth  until 
about  the  middle  of  July,  when  it  begins  to  wilt  as  a  result  of  the  injury 
caused  by  the  grub.  Examination  of  the  shoot  reveals  small  oval  cells, 
each  containing  a  plump  white  larva,  or  grub,  which  later  changes  to 
a  pupa.  The  adult  beetles  appear  in  the  fall  and  hibernate. 

Dr.  W.  E.  Britton  and  B.  H.  Walden®  made  some  preliminary  tests 
on  the  control  of  the  white  pine  weevil.  According  to  their  report  the 
insects  spend  the  winter  on  the  ground,  under  pine  needles,  the  beetles 
appearing  on  the  leaders  of  the  pine  trees  about  the  first  of  May. 

The  materials  used  in  these  tests  were  solutions  of  lead  arsenate,  com¬ 
mercial  lime-sulfur,  “  One-for-all,”  whale-oil  soap,  and  tree  tanglefoot. 
Out  of  forty-five  trees  treated,  only  five  were  attacked  by  the  weevil; 
while  out  of  ten  trees  left  as  a  check,  six  leaders  were  killed.  The  “  One- 
for-all  ”  was  found  to  be  injurious  to  the  leaders  of  the  trees,  the  tree 
tanglefoot  was  found  difficult  to  use,  and  not  enough  trees  w^ere  sprayed 

<  Affected  specimens  of  norway  spruce  and  scotch  pine  from  Hemlock  Lake  and  from  Johnstown  were 
brought  to  the  Department  of  Entomology  at  this  College,  and  the  insect  causing  the  damage  was  identic 
fied  as  Pissodes  strqhi  in  both  cases. 

s  Felt,  E.  P.  Insects  affecting  park  and  woodland  trees.  New  York  State  Museum.  Memoir 
8:2:397-401.  1906. 

_  ®  Britton,  W.  E.,  arid  Walden,  B.  H.  Record  of  preliminary  tests  to  prevent  damage  by  the  whitg 
pine  weevil,  Connecticut  Agr.  Exp.  Sta.  .A.nn.  rept.  35  (1911) :  307-309,  1912. 
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with  the  lime-sulfur  to  draw  any  conclusions;  the  lead  arsenate  and  the 
whale-oil  soap  showed  very  satisfactory  results.  The  question  of  cost  of 
application  is  the  main  feature  in  considering  any  of  these  methods  for 
control  of  the  insect. 

The  remedial  measures  in  common  practice  for  the  control  of  the  white 
pine  weevil  are  to  cut  out  the  leaders  and  burn  them  as  soon  as  the  presence 
of  the  insect  manifests  itself;  placing  the  leaders  in  a  barrel  and  covering 
them  with  a  wire  gauze  too  small  to  prevent  the  escape  of  the  beetles 
has  been  recommended  in  order  to  allow  any  parasite  that  may  be 
present  with  the  insects  to  escape  and  fly  back  to  the  pine  trees.  On 
the  Clark  estate  at  Cooperstown  the  beetles  were  caught  in  nets  when 
they  appeared  on  the  plantations  in  May,  and  later  all  affected  leaders 
were  pruned  off  and  burned  immediately. 

locust  borer 

The  work  of  the  locust  borer  {Cyllene  rohiniae  Forst.)  ^  on  native  black 
locusts  is  characterized  by  ugly,  irregular  scars,  which  open  into  burrows 
about  one-fourth  inch  in  diameter.  The  beetle  is  black,  prettily  marked 
with  gold  and  yellow,  and  less  than  three-fourths  of  an  inch  long,  and 
in  the  fall  the  insects  may  be  found  on  goldenrod  in  considerable  numbers. 

The  beetles  gather  on  locust  trees  in  September  and  deposit  their  eggs 
in  the  crevices  of  the  bark.  The  eggs  are  soon  hatched  and  the  grubs 
burrow  immediately  into  the  bark,  devouring  the  soft  inner  substance, 
which  suffices  for  their  nourishment  until  the  approach  of  winter.  They 
pass  the  winter  just  beneath  the  outside  corky  bark,  in  a  torpid  state. 
In  spring  they  bore  through  the  sapwood  more  or  less  deeply  into  the  trunk 
of  the  tree.  The  seat  of  their  operations  is  known  by  the  oozing  of  the  sap 
and  the  dropping  of  sawdust  from  the  holes.  The  bark  around  the  part 
attacked  begins  to  swell,  and  in  a  few  years  the  trunks  and  the  limbs 
become  disfigured  by  large  porous  tumors.  The  grubs  attain  their  full 
size  by  the  twentieth  of  July  and  soon  become  pup^.  In  September 
they  are  transformed  into  beetles  and  leave  the  tree. 

The  work  of  the  locust  borer  is  very  destructive  in  parts  of  New  York 
State.  Its  presence  practically  prevents  the  planting  of  black  locust 
in  certain  sections,  thus  limiting  the  use  of  one  of  the  most  thrifty  and 
vigorous  of  trees. 

The  overwintering  larvae  may  be  destroyed  by  spraying  the  trunks  of 
trees  with  a  twenty-per-cent  kerosene  emulsion.  The  trees  should  be 
sprayed  either  in  the  late  fall,  after  November  i,  or  in  the  spring,  not 

later  than  April  i. 

7  Felt,  E.  P.  Insects  affecting  park  and  woodland  trees,  New  Yprk  ?tate  Museum.  Memoir  8:1:  93-97. 
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WHITE  PINE  BLISTER  RUST 

In  a  few  of  the  1909  plantations  made  with  stock  imported  from  Europe, 
white  pine  blister  rust  has  been  found  on  some  of  the  trees,  and  it  has  been 
necessary  to  inspect  these  plantations  annually  in  order  to  keep  the  disease 
in  check. 

White  pine  blister  rust  {Peridermium  strohi  Klebahn)®  is  recognized 
by  a  stunted  growth  of  the  trees  and  later  the  development  of  swellings, 
or  cankers,  at  the  base.  Longitudinal  cracks  appear  in  these  cankers, 
from  which  drops  of  liquid  exude,  and  large  clumps  of  orange-yellow  pus¬ 
tules  burst  through  the  bark  in  places.  The  disease  is  caused  by  the 
aecial  stage  of  the  fungus  Cronartium  rihicola  Fisch.  de  Waldh.  The 
uredinial  and  telial  stages  appear  on  species  of  the  genus  Ribes,  which 
includes  the  currants  and  the  gooseberries.  Aeciospores  produced  in  the 
blisters  on  the  pine  can  infect  the  leaves  of  currants  and  gooseberries  and 
there  produce  the  urediniospores  which  serve  to  spread  the  fungus  rapidly 
from  one  plant  to  another.  Later  in  the  fall  teliospores  are  produced 
on  hornlike  growths  on  the  underside  of  the  leaves.  These  spores  germi¬ 
nate,  producing  sporidia  which  may  infect  young  growth  on  white  pines. 
The  swelling  of  the  pine  bark  appears  in  from  one  to  several  years  after 
infection.  A  peculiar  characteristic  of  this  disease  is  that  it  cannot  spread 
directly  from  one  pine  tree  to  another,  but  must  pass  through  the  stage 
on  currants  or  gooseberries  before  it  can  infect  pines. 

The  principal  control  measures  for  this  disease  if  it  is  found  in  a  planta¬ 
tion  are:  first,  to  burn  all  diseased  trees  or  parts  of  trees  found  in  the 
plantation;  second,  to  remove  all  currant  and  goOvSeberry  plants  from  the 
plantation  and  its  near  vicinity;  and  third,  to  inspect  the  plantation 
periodically,  destroying  all  pine  trees  that  show  any  evidence  of  the 
presence  of  the  disease.  European  white  pine  has  been  excluded  from 
this  country,  so  that  the  only  source  of  further  infection  must  be  from 
the  present  plantations  made  with  European  stock. 

ANIMALS 

RODENTS  AND  SMALL  GAME 

The  amount  of  damage  to  forest  plantations  caused  by  small  animals 
is  usually  comparatively  small.  Mice  girdled  a  few  trees  in  a  black  locust 
plantation  at  Ithaca,  and  in  plantations  of  scotch  pine  and  white  pine  at 
the  same  place  a  leader  here  and  there  has  been  nipped  off,  apparently 
the  work  of  rabbits.  The  pieces  bitten  off  were  usually  found  by  the  side 
of  the  tree. 

STOCK  AND  LARGE  GAME 

Where  the  grazing  of  stock  is  allowed  in  plantations,  many  trees  are 
broken  and  trampled  by  the  animals.  In  the  plantation  of  white  pine 


Spaulding,  Perley.  The  blister  rust  of  white  pine.  U.  S.  Plant  Indus.  Bur.  Bui.  206:1-88.  1911. 
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and  norway  spruce  at  the  upper  end  of  Hemlock  Lake,  there  are  many 
large  open  spaces  resulting  from  the  use  of  the  ground  for  grazing  after 
the  trees  had  been  planted. 

Large  game  animals,  such  as  deer,  often  do  great  damage  to  planta¬ 
tions  by  browsing  the  leading  shoots  and  branches.  One  owner  in  the 
Adirondacks  reports  that  twenty-five  per  cent  of  the  trees  in  his  planta^ 
tion  had  the  leaders  bitten  off  by  deer  during  one  winter. 

CLIMATIC  AGENTS 

Damage  by  storms  and  other  climatic  agents  cannot  be  avoided,  but 
usually  such  damage  is  not  extensive.  Snow  and  ice  are  the  most  destruc¬ 
tive  climatic  agents  to  young  and  immature  stands. 


Fig.  13 1.  LOWER  branches  of  young  trees  bent  down  by  snow 

PRESSURE 

Plantation  of  A.  Rogers,  Hyde  Park 


Snowbreak  occurred  in  a  stand  of  European  larch  at  M^illbrook  on 
November  20,  1914,  as  a  result  of  a  fall  of  six  inches  of  snow,  which  weighed 
down  the  branches  so  heavily  that  the  top  of  one  tree  was  broken  off  com¬ 
pletely.  The  break  was  at  a  point  three  or  four  inches  in  diameter  and 
twenty  feet  above  the  ground.  Broken  branches  resulting  from  snow- 
break  were  seen  also  in  the  scotch  pine  stands  at  White  Lake. 

Snowbreak  may  occur  when  snow  becomes  drifted  about  the  lower 
branches  of  trees  in  young  plantations  and  then  settles,  causing  the 
branches  to  be  bent  down.  This  is  shown  in  the  accompanying  illus¬ 
tration  of  a  plantation  at  Hyde  Park  (Fig.  13 1). 
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'  i 

692  Bulletin  374 

In  very  young  plantations  a  whole  tree  is  often  bent  to  the  groimd 
by  the  pressure  of  sn'^w,  but  in  most  cases  the  tree  straightens  itself 
again  except  for  a  slight  crook  near  the  surface  of  the  ground. 
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POSSIBILITIES  OF  PRIVATE  FOREST  MANAGEMENT 

IN  NEW  YORK  STATE* 

Cedric  H.  Guise 

INTRODUCTION 

During  the  past  decade  much  has  been  said  and  written  relative  to  the 
practice  of  forestry  by  private  interests.  More  often  than  otherwise 
such  discussions  have  merely  been  presented  in  the  form  of  popular  arti¬ 
cles  and  bulletins,  with  but  little  data,  such  as  a  prospective  investor 
requires,  to  furnish  proof  of  the  writers’  contentions.  Invanably  these 
arguments  are  highly  favorable  for  inducing  private  investors  to  under- 
take  and  practice  scientific  forestry. 

The  rates  of  interest  earned  on  investments  of  such  a  nature  are  seldom 
given,  and  it  is  information  on  just  this  point  that  a  careful  investor  de- 
mands.  In  this  bulletin  the  attempt  is  made  to  show  what  rates  of  interest, 
under  average  conditions,  may  be  obtained  on  investments  in  different 
classes  of  timber  suitable  to  management  in  New  York  State.  In  addi¬ 
tion  there  are  given  brief  discussions  of  silvicultural  possibilities  in  regar 
to  market,  taxes,  and  fire  risks,  and,  in  short,  to  all  salient  factors  whic 
directly  concern  the  growing  of  timber  and  on  which  returns  on  the 
investments  directly  depend.  No  effort  has  been  made  to  obtain  results 
favorable  to  forestry  undertaking.  Only  those  results  that  can  in  a  1 
probability  be  actually  realized  have  been  worked  for.  ^ 

In  this  work  the  need  of  yield  tables  for  species  of  trees  suitable  to 
forest  management  in  this  State  becomes  very  apparent.  Particularly  are 
such  tables  needed  for  norway  spruce  and  norway  pine.  The  reason  tor 
not  using  European  yield  tables  is  that  these  take  into  account  the  re¬ 
turns  from  thinnings,  and  in  this  State  financial  returns  from  thinning 
are  so  uncertain  that  it  is  not  worth  while  to  spend  time  and  effort  in 

calculating  them.  i 

Some  of  the  more  important  reasons  why  forest  production  should  be 

undertaken  by  public  rather  than  private  enterprise  are  as  follows; 

1.  A  higher  rate  of  interest  is  required  on  private  than  on  public 

undertakings.  .  , 

2.  The  average  business  life  of  an  individual  is  shorter  than  the  penod 

required  to  produce  a  forest  crop. 

1  Acknowledgment  is  made  to  Professor  A.  B.  Reckoagel  for  suggestions  given  and  for  aid  in  the  prep. 

“"mTsubiec'?  “"resting  nrethods  and  results  of  forest  planting  in  New  York  State  is  discussed  in 
Bulletin  374  of  this  station. 
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3.  Private  enterprise  depends  for  its  existence  solely  on  profits,  while 
public  enterprise  includes  certain  benefits  to  the  community. 

4.  In  many  cases  the  land  is  already  the  property  of  a  state  or  a  nation 
and  no  initial  cost  for  this  nor  interest  on  it  need  be  figured. 

5.  Public  forestry  can  be  conducted  on  a  much  larger  scale  than  can 
private  forestry,  with  resulting  economy  in  all  measures  of  protection, 
technical  administration,  and  improved  efficiency. 

The  material  presented  under  the  heading  Probable  Yields  (page  716) 
covers  the  financial  possibilities  of  forest  management.  The  conclusions 
drawn  from  these  yields  are  correlated  with  the  points  just  discussed, 
and  show  under  what  conditions  it  is  possible  and  feasible  for  the  private 
investor  to  undertake  the  growing  of  timber. 

THE  PRESENT  CONDITION  OF  AFFAIRS  IN  NEW  YORK  STATE 

CLASSIFICATION  OF  PRIVATE  HOLDINGS 

Within  the  boundaries  of  the  State  of  New  York  some  34,000,000  acres 
are  included,  of  which  12,000,000  acres  are  in  woodland.  The  bulk  of 
state-owned  land  lies  within  the  Adirondack  and  Cat  skill  preserves. 
These  preserves  are  situated  in  parts  of  sixteen  counties,  consist  of  nearly 
seven  thousand  scattered  parcels,  are  bounded  by  almost  nine  thousand 
miles  of  line,  and  are  intermixed  with  over  three  times  as  large  an  area  of 
private  forest  land.  This  private  property  is  controlled  by  corporations, 
private  clubs,  associations,  and  individuals. 

The  total  land  owned  by  the  State  in  these  preserves  amounts  to  over 
1,821,000  acres  and  is  distributed  as  follows: 


Acres 

Adirondack  preserves .  1,710,015.72 

Cat  skill  preserves .  111,598.65 


Total .  1,821,614.37 


The  bulk  of  the  preserves  are  situated  rather  compactly  within  their 
respective  Adirondack  and  Catskill  regions,  and  are  called  parks.  The 
“  Blue  Lines”  surround  these  and  enclose  the  following  areas: 

Acres 

Adirondack  park .  i ,  406 , 899 . 36 

Catskill  park .  101,437.64 


Total .  1,508,337.00 

Thus,  about  313,277  acres  lie  in  the  preserves  outside  of  the  parks. 
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The  amount  of  land  in  the  Adirondack  and  Catskill  regions,  the  area 
of  the  state  preserves  in  each,  and  the  proportion  of  state  and  of  private 
land  in  each,  are  shown  approximately  in  table  i : 


TABLE  I.  Proportion  of  State  Land  and  of  Private  Land  in  Adirondack  and 

Catskill  Preserves 


Area  of 
region 
(acres) 

Area  of 
preserves 
(acres) 

Per- 
eentage 
owned 
by  State 

Per¬ 
centage 
owned  by 
private 
interests 

Adirondack . 

4 , 600 , 000 

I ,710,016 

37 

63 

Catskill . 

I , 200 , 000 

III .599 

9 

91 

Total . 

5 , 800 , 000 

1,821 ,615 

31 

69 

There  has  never  been  a  thorough  examination  of  the  state  lands  for  the 
purpose  of  obtaining  reliable  data  as  to  the  quantity  of  timber  growing 
thereon.  Some  of  the  most  recent  and  reliable  estimates  place  the  stump- 
age  on  state  lands  as  12,000,000,000  board  feet,  and  on  privately  owned 
lands  as  double  that. 

These  figures,  and  the  figures  in  table  i,  show  vividly  that  private 
interests  hold  and  control  a  much  greater  amount  of  both  land  and  stand¬ 
ing  timber  than  does  the  State.  It  is  obvious  that  if  this  ratio  is  to  exist 
in  the  future,  possibilities  of  forestry  management  on  private  timber- 
land  will  certainly  be  investigated  thoroughly. 

Of  the  large  area  of  forest  land  in  the  State,  about  12,000,000  acres, 
approximately  4,500,000  acres  are  in  woodlots  too  small  to  be  brought 
under  forest  management  with  a  purpose  of  sustained  yield.  The  remain¬ 
ing  privately  owned  forest  lands  are  in  parcels  of  varying  sizes,  but  many 
of  these  tracts  contain  thousands  of  acres. 

THE  LAND  AND  ITS  FORESTS 
THE  FOREST  REGIONS  OF  NEW  YORK  STATE 

Based  on  their  characteristic  location  and  topography,  several  forest 
regions  stand  out  very  clearly.  A  broad  regional  classification,  with  the 
approximate  acreage  and  a  brief  description  of  each,  follows. 

THE  ADIRONDACK  REGION 

Foremost  of  all  is  the  Adirondack  region,  with  its  4,600,000  acres. 
The  topography  (although  generally  rugged),  the  character  of  the  land, 
and  the  forest  growth,  are  as  diversified  as  the  distribution  of  the  parcels 
of  state  and  private  land  within  the  area.  The  extent  of  private  holdings 
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is,  on  the  average,  large.  Some  paper  and  pulp  companies  have  very 
extensive  holdings.  The  climate  is  cold.  On  level  land  the  soil  is  light 
and  sandy;  on  slopes  and  uplands  it  becomes  heavier.  By  its  location  and 
altitude,  this  must  be  classed  as  typical  forest  land.  In  past  years  fires 
have  caused  great  losses,  and  large  areas  now  exist  which  must  be  arti¬ 
ficially  restocked. 

Forests  of  both  conifers  and  hardwoods  exist,  varying  in  all  degrees  of 
mixture  although  some  spruce  is  found  almost  ever3rwhere.  Red  spruce 
is  the  predominant  conifer,  appearing  pure  or  in  a  mixture  with  other  coni¬ 
fers — hemlock,  balsam,  cedar,  and  pine — and  hardwoods.  Beech,  birch, 
and  maple  are  the  chief  associated  hardwoods,  with  ash,  black  cherry, 
bird  cherry,  and  the  two  poplars  scattered  about  in  mixture. 

In  the  low  swamps  black  spruce  is  the  chief  tree,  being  associated  with 
balsam,  cedar,  and  tamarack.  This  spruce  is  generally  of  small  size. 
On  the  rather  level  and  fairly  well-drained  flats  above  the  swamps,  red 
spruce  appears  and  attains  fairly  good  size,  as  does  the  hemlock  mixed 
with  it.  Beech,  birch,  and  maple  begin  to  appear  on  these  lands. 

On  the  moimtain  slopes  hardwoods  predominate,  and  spruce  also  is 
found  in  considerable  quantities.  Excellent  development  is  attained  by 
the  trees  on  these  lands.  The  uppermost  slopes,  steep  and  rocky,  with 
thin  soils,  bear  the  same  spruce  and  hardwood  mixtures,  with  the  former 
reaching  fairly  large  size.  Spruce  reproduction  is  quick  to  come  in  on 
openings.  On  southern  slopes  white  pine  is  found.  This  is  the  big  forest 
region  of  the  State. 

THE  CATSKILL  REGION 

I 

While  the  Adirondacks  are  covered  largely  with  spruce  and  hardwoods 
in  mixture,  other  areas  of  vast  extent  are  characterized  chiefly  by  the  north¬ 
ern  hardwood  forests  which  they  bear.  The  Catskills,  with  an  area  of 
close  to  1,200,000  acres,  rank  first  in  these  areas.  The  soils  are  well 
watered  and  generally  fertile,  although  they  contain  a  large  amount  of 
broken  rock  material.  The  climate  is  moderate. 

The  lower  parts  of  the  very  narrow  valleys  are  used  for  agriculture, 
but  otherwise  the  entire  country  is  covered  with  forests.  Beech,  birch, 
and  maple,  with  scattering  hemlock,  basswood,  and  ash,  form  the  pre¬ 
dominant  types  of  woodland  on  the  lower  ridges  and  ascend  the  slopes 
of  the  higher  mountains.  The  reproduction  of  hardwoods  is  generally 
excellent.  Formerly  hemlock  was  of  great  importance,  but  practically 
all  of  this  was  removed  several  decades  ago  for  the  then  abundant  tanneries. 
On  the  higher  slopes  and  the  mountain  tops,  the  hardwoods  become 
more  or  less  stunted  and  considerable  balsam  appears.  This  is  not  a 
spruce  region.  Swamps  are  rare.  As  an  entire  region,  the  Catskills 
offer  an  excellent  situation  for  the  application  of  forest  management. 
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OTHER  REGIONS 

Several  other  regions  bear  a  timber  growth  very  similar  to  that  of  the 
Catskills.  Among  these  are  the  Highlands  of  the  Hudson,  covering 
about  300,000  acres  of  rough,  mountainous,  rocky  land  in  southeastern 
New  York. 

In  the  east  central  part  of  the  State,  west  of  the  Catskills  in  Chenango 
and  Otsego  Counties,  there  are  about  200,000  acres  of  such  timber.  The 
topography  of  this  region  is  milder  than  that  of  the  Catskills,  and  a 
larger  proportion  of  the  land  is  used  for  farming. 

In  the  northern  part  of  the  Allegheny  Mountain  range  is  an  area  of  al¬ 
most  800,000  acres  covered  with  typical  hardwood  forests.  These  are 
being  extensively  logged  at  present. 

Other  regions,  with  forests  which  are  not  characteristically  beech, 
birch,  and  maple,  nor  spruce,  are  large  enough  to  deserve  special  mention. 
In  Oswego,  Oneida,  and  Lewis  Counties,  in  the  north  central  part  of 
the  State,  is  a  rough  area  of  250,000  acres  where  excellent  forests  of  spruce, 
pine,  and  mixed  hardwoods  abound.  The  exploitation  of  the  timber  will 
no  doubt  soon  begin  here  on  an  extensive  scale.  The  Berkshire  region, 
of  approximately  150,000  acres,  lies  in  a  narrow  belt  in  the  Berkshires 
of  New  York.  Birch,  maple,  chestnut,  oak,  and  pine  are  the  leading 
species,  and  white  pine  can,  with  management,  be  made  to  be  the  principal 
tree  of  this  region.  An  excellent  market  exists  here.  There  are  about 
400,000  acres  of  potential  forest  land  on  Long  Island.  In  this  region  real 
estate  speculations  have  produced  many  small  holdings,  a  fact  that  will 
tend  to  discourage  forest  management  for  some  time  in  the  future.  Even¬ 
tually,  should  large  estates  take  control  of  this  land,  forestry  will  be  prac¬ 
ticed  here  most  intensively. 

Woodlots,  scattered  over  the  entire  State,  cover  about  4,500,000  acres. 
Most  of  these  are  small  and  in  wretched  shape,  but  in  the  aggregate  they 
form  a  vast  area.  While  intensive  forestry  can  and  should  be  applied 
to  these,  the  majority  of  them  are  too  small  to  be  dealt  with  in  the  follow¬ 
ing  discussion. 

GROWTH  AND  PRESENT  CONDITION  OF  FORESTS 

Assuming  that  of  the  12,000,000  acres  of  forested  area  in  New  York 
State  4,500,000  acres  are  in  woodlots,  this  leaves  a  total  of  7,500,000  acres 
in  forests.  Of  this  total  about  6,000,000  acres  bear  saw  timber,  although 
only  about  300,000  acres  are  in  virgin  timber.  The  remainder  has  been  cut 
over  more  or  less  severely  and  averages  about  4000  board  feet  to  the  acre. 

With  all  this  vast  area,  it  is  safe  to  assume  that  not  over  1000  acres  are 
producing  more  than  one-half  of  the  wood  material  which  they  should  and 
could  under  proper  management.  In  their  present  condition  the  woodlands 
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of  the  State  are  not  producing  more  than  25  board  feet  per  acre  per 
year.  For  12,000,000  acres  this  means  300,000,000  board  feet  produced 
annually.  The  annual  cutis  close  to  1,000,000,000  board  feet  —  over 
three  times  the  amount  grown;  and,  beyond  this  amount,  vast  quantities 
are  imported  every  year  from  other  States.  At  the  present  rate  of  con¬ 
sumption,  the  wood  supply  of  this  State  will  be  exhausted  in  less  than 
twenty-five  years. 

The  thing  to  be  considered,  however,  is  not  that  twenty-five  years 
hence  it  will  suddenly  be  found  that  there  is  no  timber.  The  economic 
laws  of  supply  and  demand  will  regulate  this.  But  it  is  very  obvious  that 
prices  will  ascend  by  leaps  and  bounds  during  the  next  few  decades,  and 
that  the  present  rate  of  consumption  of  wood  will  be  greatly  decreased. 

MARKET  CONDITIONS 
PRESENT  CONDITIONS  AND  FUTURE  OUTLOOK 

Fifty  years  ago  New  York  led  all  States  in  the  production  of  timber. 
To-day  she  ranks  twenty-third.  This  rapid  decline  as  a  timber-produc¬ 
ing  State  has  been  accompanied  by  a  relative  increase  in  her  demand  for 
forest  products.  New  York  is  to-day  the  greatest  wood- consuming 
State  in  the  Union,  using  annually  over  2,000,000,000  board  feet  of  lum¬ 
ber  in  her  wood-using  industries.  About  one-third  of  this  amount  comes 
from  her  own  forests;  each  year  $100,000,000  is  sent  out  of  the  State  for 
forest  products  which  could  just  as  well  be  grown  on  her  own  lands,  now 
idle  and  unproductive.  Practically  every  foot  of  the  New  York  sawmill 
output  is  used  by  local  wood-using  establishments,  while  much  additional 
wood  goes  to  the  factory  in  the  form  of  logs. 

White  pine  is  used  to  a  greater  extent  and  for  a  greater  variety  of  prod¬ 
ucts  than  any  other  class  of  wood.  Other  woods  in  order  of  their  im¬ 
portance  are  spruce,  white  oak,  southern  pine,  hard  maple,  chestnut,  and 
so  on.  Large  quantities  of  redwood  and  douglas  fir  from  the  Pacific 
Coast,  as  well  as  yellow  pine  from  the  South,  are  imported  into  this  State, 
although  her  own  native  woods  are  better  for  general  purposes  and  could 
be  grown  here  just  as  well. 

Among  the  twenty  States  now  engaged  in  the  wood  pulp  industry  New 
York  ranks  first,  consuming  annually  over  1,000,000  cords  of  wood  for  this 
purpose.  To  supply  this,  over  40,000  acres  of  virgin  spruce  are  cut  every 
year.  The  market  for  spruce  pulp  wood  is  literally  voracious,  and,  accord¬ 
ing  to  past  and  present  indications,  will  always  be  so.  During  the  past 
two  decades  there  has  been  a  remarkable  decrease  in  the  manufacture 
of  spruce  lumber,  and  a  great  increase  in  the  amount  of  spruce  consmned 
for  paper.  In  1890  only  one-fifth  of  the  spruce  cut  went  into  pulp;  in  1913 
only  about  one-eighth  went  into  lumber. 
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Small  hardwoods  operators  in  the  Adirondacks  complain  at  present 
of  the  lack  of  good  markets.  However,  transportation  facilities  are 
often  poor  in  the  localities  of  such  mills,  and,  until  they  are  improved,  this 
lack  of  good  markets  is  likely  to  be  felt,  though  to  a  diminishing  degree 
as  time  goes  on.  As  the  supply  of  timber  decreases,  accessibility  to  city 
markets  is  bound  to  improve,  through  the  agency  of  interested  parties. 

Because  New  York  leads  as  a  consumer  of  wood  in  its  various  wood¬ 
working  industries,  nowhere  will  the  question  of  a  future  wood  supply 
be  felt  more  keenly  than  in  this  State.  The  question  of  wood  substitutes 
often  comes  to  the  front  with  much  prominence.  It  is  often  said  that  when 
the  wood  supply  is  gone,  other  materials  will  be  found  to  take  its  place. 
Rising  stumpage  values  will  undoubtedly  call  in  wood  substitutes,  some 
of  which  will  stay.  It  is  conceded  that  for  certain  purposes,  such  as  house 
and  car  construction,  wood  substitutes  may  and  should  be  used.  In  the 
last  twenty  years  there  has  been  developing  a  wider  use  of  iron,  steel, 
and  concrete;  yet  carefully  compiled  statistics  show  not  only  a  greater 
total  consumption  of  wood,  but  also,  what  is  most  striking,  an  increased 
consumption  of  wood  per  capita.  A  careful  analysis  of  the  situation 
shows  a  reduction  in  use  in  one  line  and  an  increase  in  use  in  some  other. 
Also  the  rapidly  increasing  population  means  a  greater  total  consump¬ 
tion  of  wood. 

The  ultimate  tendency  is  bound  to  be  toward  wood  substitutes,  but  the 
change  will  be  gradual  and  will  not,  in  all  probability,  be  such  as  will  so 
far  reduce  the  demand  for  wood  products  as  to  leave  wood  in  any  less 
favorable  situation  than  it  occupies  to-day.  Attempts  to  replace  wood  in 
important  lines  of  utilization  have  not  been  a  success.  The  cost  of  rail¬ 
road  ties  has  doubled  during  the  past  decade,  but  wood  still  remains  the 
only  source  of  supply,  though  many  substitutes  have  been  tried.  The 
same  holds  true  in  the  case  of  spruce  for  wood  pulp. 

Wood  substitutes  will  never  do  away  with  the  demand  and  use  for  wood, 
nor  cause  the  average  of  wood  products  and  timber  stumpage  to  be  low¬ 
ered  to  any  appreciable  extent.  Prices  are  still  far  below  the  level  of 
those  in  Europe,  and  it  is  reasonable  to  expect  that  for  some  time  to  come 
these  prices  will  continue  to  increase  slightly  faster  than  those  for  other 
classes  of  goods. 

Wood  preservation  will  undoubtedly  tend  to  decrease  the  demand  for 
wood  to  the  extent  of  the  benefit  derived  from  the  preservatives.  But 
such  processes  will  also  tend  to  reduce  the  call  for  wood  substitutes. 

PRICES,  PRESENT  AND  FUTURE 

One  of  the  very  important  conditions  confronting  a  timberland  owner  of 
the  future  is  the  stumpage,  or  mill  run,  value  on  which  he  can  figure  with 
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a  reasonable  degree  of  assurance.  This  cannot  be  settled  absolutely. 
It  is  generally  recognized,  however,  that  stumpage  values  never  go  down, 
whereas  lumber  prices  frequently  do.  At  the  present  time  stumpage 
values  range  within  wide  limits,  depending  naturally  on  all  factors  con¬ 
cerning  the  exploitation  of  the  tract  under  question  and  the  kind  and  quality 
of  the  wood  on  it. 

Financial  values  will  not  be  discussed  at  this  point.  These  are  logically 
associated  with  money  yields,  and  in  that  part  of  the  bulletin  dealing  with 
those  yields  (page  716)  will  be  found  a  much  fuller  discussion  than  it  would 
be  expedient  to  give  here. 

PRESENT  ECONOMIC  CONDITIONS  AND  THE  PRIVATE  OWNER 

While  it  is  true  that  men  engaged  in  other  industries  are  confronted  with 
the  same  problems  of  market,  finance,  competition,  and  transportation, 
as  is  the  lumberman,  yet  in  many  respects  the  lumber  business  is  on  a 
less  stable  basis,  and  is  capable  of  less  refinement,  than  are  other  manufac*. 
turing  industries. 

J.  E.  Rhodes,  secretary  for  the  Weyerhauser  Lumber  Company,  states 
that  stumpage  values  have  not  yet  risen  to  a  high  enough  point  to  make 
scientific  forestry  practicable  for  the  private  timberland  owner.  He 
says:  “When  the  prices  of  stumpage  have  risen  to  the  proper  basis, 
other  conditions  being  favorable,  scientific  forestry  will  surely  be  adopted 
by  lumbermen.  Lumbermen  are  coming  to  realize  that  something  must 
be  done  if  their  business  is  to  be  prolonged  indefinitely.  If  forestry  can¬ 
not  be  undertaken  with  profitable  results,  it  cannot  be  considered  at  all 
by  private  individuals,  as  they  cannot  be  expected  to  conduct  a  work  of 
this  kind  at  a  loss  to  themselves,  no  matter  how  much  they  may  be 
prompted  by  sentiment  or  regard  for  future  generations.  The  price  of 
lumber  must  reach  a  point  where  it  will  pay  to  grow  trees,  or  forestry 
cannot  be  thought  of.  The  time  when  forestry  can  seriously  be  consid¬ 
ered  as  a  business  proposition,  therefore,  depends  entirely  on  the  develop¬ 
ment  of  economic  conditions.  It  is  to  help  them  hasten  these  conditions 
that  the  lumberman  will  appeal  to  the  forester.  Hence,  the  interests  of 
the  lumberman  and  the  forester  in  working  to  this  end  are  mutual.” 

For  the  past  ten  years  there  has  been  a  ceaseless  propaganda  for  better 
management  and  wiser  use  of  timberland,  and  a  constant  controversy 
as  to  what  should  be  done.  Most  of  this  has  come  from  men  who  could 
do  but  little  more  than  talk,  while  the  large  timberland  owners,  who  con¬ 
trol  the  destinies  of  the  private  forests,  have  sat  back  and  said  nothing. 
Conditions  have  now  changed,  and  present  tendencies  indicate  a  more  help¬ 
ful  and  logical  development  than  have  those  of  any  other  time  since  forest 
conservation  became  an  issue.  Instead  of  attempting  to  put  immediately 
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into  effect  the  complete  policies  and  intensive  methods  of  management 
which  are  scientifically  and  theoretically  correct,  things  are  now  being  done 
which  are  logical  steps  in  the  development  that  may  ultimately  lead  to 
intensive  forest  management  on  private  forest  lands.  Fire  protection  and 
increased  care  in  utilization  constitute  these  first  steps  which  must  be 
worked  out  before  anything  more  intensive  can  be  attempted.  Scarcely 
any  large  lumber  company  could  apply  ideal  forestry  methods  at  present 
without  becoming  bankrupt.  The  irregular  virgin  forests  are  ill  adapted 
to  this.  More  normal  conditions  must  first  be  obtained. 

OTHER  GOVERNING  CONDITIONS 

Two  other  obstacles  to  the  practice  of  private  forestry  are  of  the  great¬ 
est  importance.  These  are,  first,  fire  danger,  and  second,  unfavorable 
systems  of  taxation  of  woodlands. 

protection  from  fire 

Until  the  fire  problem  is  settled,  no  one  need  give  much  thought  to  other 
forestry  problems  on  private  lands.  Fire  protection  is  the  first  requisite 
to  scientific  forest  management.  At  present,  practically  all  protection 
from  fire  that  is  given  is  through  the  State  Forest  Service.  New  York 
to-day  protects  against  fire  some  7,270,000  acres,  of  which  the  State  owns 
1,825,000  acres.  This  system  is  thoroughly  modem  and  effective,  and 
protection  is  afforded  by  the  State  to  property  worth  millions  of  dollars 
at  an  annual  cost  not  exceeding  one- tenth  of  one  per  cent  of  the,  total 
value  of  that  property. 

In  order  to  secure  maximum  efficiency  a  number  of  details  must  be 
improved.  More  lookout  stations  are  needed.  Those  standing  are  fairly 
sufficient  in  clear  weather,  but  when  the  atmosphere  is  smoky  and  hazy 
there  is  an  abundance  of  territory  which  cannot  be  observed  from  them. 
A  number  of  secondary  lookout  towers,  many  more  miles  of  carefully 
planned  telephone  lines,  and  trails  and  roads  to  make  accessible  large 
unbroken  blocks  of  timber,  are  greatly  needed. 

Cooperation  between  lumbermen  and  owners  of  timberland  has  not 
been  sufficiently  developed.  A  fair  degree  of  fire  protection  has  been 
given  by  the  State  to  privately  owned  tracts  of  timberland  within  the 
forest  preserve,  but  it  is  time  now  for  the  owners  of  those  tracts  to  do 
something  for  themselves.  In  the  Adirondack  region,  especially,  excel¬ 
lent  opportunities  are  presented  for  the  successful  organization  of  forest 
fire  protective  associations.  Large  contiguous  areas  of  forest  land,  under 
the  ownership  of  only  a  few  persons,  make  this  proposition  thoroughly 
practicable  and  workable.  Furthermore,  such  organizations  would  greatly 
45 
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aid,  without  interfering  or  conflicting  with,  the  system  of  protection  carried 
on  by  the  State. 

Although  the  town  law  gives  to  the  supervisor  the  same  authority  in 
his  town  as  the  State  Conservation  Commission  has  in  the  fire  towns, 
it  is  time  for  New  York  to  consider  the  question  of  establishing  a  system 
of  protection  which  shall  be  state- wide  in  its  application.  Peculiar  con¬ 
ditions  that  have  existed  in  New  York  State,  owing  to  the  establishment 
of  the  Forest  Preserve  many  years  ago,  have  led  thus  far  to  the  restriction 
of  state  fire  protection  to  certain  designated  regions,  which  comprise  only 
about  one-fourth  of  the  total  area  of  the  State.  It  is  right  and  proper 
that  the  State  should  devote  a  large  part  of  its  attention  to  fire  protection 
in  the  localities  where  its  own  forest  lands  are  situated,  but  this  is  no  reason 
why  the  remainder  of  the  State  should  receive  no  state  aid  in  this  impor¬ 
tant  work.  There  are  many  large  tracts  of  forest  land  that  are  npt  included 
in  the  fire  towns,  besides  vast  areas  containing  valuable  woodlots  inter¬ 
spersed  among  agricultural  lands.  The  woodlands  outside  the  fire  towns 
need  and  deserve  fire  protection  as  much  as  do  those  inside  the  preserve. 
Other  States  east,  south,  and  west  of  New  York  have  established  forest 
fire  protective  systems  which  are  state-wide  and  which  cover  regions  where 
the  fire  hazard  is  certainly  no  greater  than  it  is  in  the  woodlands  of  New 
York  outside  the  fire  towns.  What  is  needed  is  the  enactment  of  wise 
legislation,  which  will  enable  the  Forest  Commission  to  establish  and 
control  a  system  of  fire  protection  throughout  the  State.  The  project  is 
entirely  feasible,  and  could  be  conducted  at  a  nominal  expense  to  the 
State. 

TAXATION 

When  one  considers  that  the  forests  of  New  York  State  are  being  cut 
about  three  times  as  fast  as  they  are  growing,  and  that  not  more  than  one- 
third  of  all  the  timber  used  in  the  State  is  grown  in  the  State,  it  is  apparent 
that  the  State  must  adopt  some  fair  and  reasonable  policy  which  will 
permit  the  land  ovmer  to  place  the  land  under  forest  growth  and  derive 
a  fair  profit,  and  which  will  also  insure  to  the  State  its  necessary  wood 
materials. 

For  some  years  there  has  been  agitation  as  to  the  special  assessment 
or  exemption  from  taxation  of  forest  lands.  Many  ideas  have  been 
advanced,  and  for  several  years  attempts  have  been  made  to  secure  leg¬ 
islation.  In  1912  three  laws  were  passed,  as  follows:  (i)  section  89 
of  chapter  444;  (2)  section  16  of  chapter  249;  (3)  section  17  of  chapter  363. 
A  summary  of  these  laws  is  given  in  table  2 . 

These  laws  have  been  in  effect  for  about  three  years.  But  thirty 
applications  have  been  granted.  There  is  so  much  red  tape  or  limitation 
that  the  laws  are  not  workable. 


Possibilities  of  Private  Forest  Management  in  NeW  York  707 


TABLE  2.  Comparison  of  Forest  Taxation  Laws  . 


Conservation  reforesting 
law 

(Chapter  444,  Laws 
of  1912) 

General  tax  law  relative 
to  reforesting 
(Chapter  249,  Laws 
of  1912) 

General  tax  law  relative 
to  woodlots 
(Chapter  363,  Laws 
of  1912) 

Law  applies  to 

I .  Lands  unsuited  for  agri¬ 
culture 

I.  Any  land 

I .  Lands  maintained  as 
woodlots 

2.  Lands  to  be  planted  or 
underplanted 

2.  Lands  planted  or  under- 
planted  since  April  10, 
1909 

2.  Lands  with  natural  or 
planted  growths 

3.  Areas  of  S  acres  and 
upward 

3.  Not  less  than  i  nor  more 
than  100  acres 

3.  Not  exceeding  50  acres 

4.  Lands  reforested  under 
an  agreement  with  Con¬ 
servation  Commission 

4.  No  previous  agreement 
required 

4.  Lands  placed  under  forest 
managament  by  agree¬ 
ment 

3.  Lands  assessed  at  not 
more  than  $5  an  acre 
or  lands  in  a  tax  district 
where  similar  lands  are 
not  assessed  at  a  higher 
rate 

S.  No  limit  as  to  value  of 
land 

5-  No  limit  as  to  value  of 
land 

6.  Any  distance  from  cities 
or  villages 

6.  Must  be  situated  not  less 
than  20  miles  from  a  city 
of  the  first  class,  10  miles 
from  a  city  of  the  second 
class,  s  miles  from  a  city 
of  the  third  class,  or  i 
mile  from  an  incorporated 
village 

6.  Must  not  be  situated 
within  20  miles  of  a  city 
of  the  first  class,  10  miles 
of  a  city  of  the  second 
class,  5  miles  of  a  city  of 
the  third  class,  or  i  mile 
of  an  incorporated  village 

Required  of  ap¬ 
plicant 

I.  Apply  to  Conservation 
Commission  on  Forestry 
Form  68  to  have  land 
classified 

I.  No  application  necessary 

I.  Apply  to  Conservation 
Commission  on  Forestry 
Forrn  62  to  have  land 
classified 

2.  Make  written  agree¬ 
ment  to  reforest 

2.  No  agreement 

2.  Accept  plan  of  forest 
management 

3.  Reforest  within  one 
year  after  date  of  agree¬ 
ment 

3.  That  land  be  reforested 
since  April  10,  1909 

3,  Planting  may  be  neces¬ 
sary  in  some  cases 

4.  File  proof  of  planting 
with  Conservation  Com¬ 
mission,  on  Forestry 
Form  72 

4.  File  proof  of  planting 
with  Conservation  Com¬ 
mission,  on  Forestry  Form 
66 

4.  No  proof  required  by 
Conservation  Commission 

5.  Not  necessary  to  file 
proof  of  planting  with 
local  assessors 

5.  File  proof  of  planting 
with  loeal  assessors,  on 
Forestry  Form  65 

5-  No  proof  required  by 
assessors 

6.  Use  land  for  forestry 
'  purposes 

6.  Use  land  for  forestry 
purposes 

6.  Use  land  as  woodlot 

Benefits  derived 

I.  Lands  classified  for 
purposes  of  taxation 

I.  Lands  not  classified 

I.  Lands  classified  for  pur¬ 
poses  of  taxation 

2.  Property  assessed  for 
period  of  35  years  at  a 
value  not  exceeding 
assessed  valuation  of 
land  at  time  of  planting 

2.  Total  exemption  of  assess¬ 
ment  for  35  years  on  any 
land  planted  with  at  least 
800  trees  per  acre.  Or 
if  underplanted  with  300 
trees  per  acre,  assessed  at 
SO  per  cent  of  value  of 
land  exclusive  of  timber 

2.  Assessment  at  value  of 
land  only  exclusive  of  tree 
growth,  but  in  no  case 
higher  than  $id  per  acre 

3.  All  tree  growth  exempt 
from  assessment  for  35 
years 

3.  All  tree  growth  exempt 
from  assessment  for  35 
years  or  more 

3.  All  tree  growth  exempt 
from  assessment  for  period 
of  agreement 

4.  No  reduction  after  35 
years 

4.  Forest  growth  exempt 
from  assessment  after  35 
years  if  forest  is  not  cut 

4.  Benefit  continues  as  long 
as  plan  is  carried  out 
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Conservation  reforesting 
law 

(Chapter  444,  Laws 
of  1912) 

General  tax  law  relative 
to  reforesting 
(Chapter  249,  Laws 
of  1912) 

General  tax  law  relative 
to  woodlots 
(Chapter  363,  Laws 
of  1912) 

Management  of 
property 

I.  Must  be  used  ex¬ 
clusively  for  forestry 
purposes 

I.  Must  be  used  exclusively 
for  forestry  purposes 

I.  Must  be  used  exclusively 
for  purposes  of  woodlot 
in  accordance  with  plan 

2.  Grazing  must  be  pro¬ 
hibited 

2.  Grazing  must  be  pro¬ 
hibited 

2.  Grazing  must  be  pro¬ 
hibited 

3.  Owner  can  cut  timber 
when  he  desires 

3.  No  restrictions  as  to 
manner  of  cutting  after 
35  years 

3.  Cutting  to  be  done  in 
accordance  with  plan 

Tax  at  cutting 
time 

I.  No  cutting  tax 

I.  Tax  of  5  per  cent  on  esti¬ 
mated  stumpage  value  of 
material  removed 

I.  Tax  of  5  per  cent  of  value 
based  on  actual  measure¬ 
ment  of  material  removed 

The  strict  enforcement  of  the  first  law  referred  to  —  section  89  of 
chapter  444 — would  require  the  entire  tract  entered  to  be  planted,  regard¬ 
less  of  necessity  or  adaptability,  or  else  an  expensive  survey  to  be  made 
in  order  to  exclude  areas  unsuited  for  reforesting  from  the  area  classified. 
There  should  be  no  limit  of  $5  or  any  other  value  as  to  what  land  may  be 
entered.  As  to  whether  land  should  or  should  not  be  entered,  is  a  question 
of  proper  use  rather  than  of  value.  This  value  can  be  determined  by 
examination. 

In  regard  to  section  16  of  chapter  249,  its  simplicity  is  its  chief  virtue. 
The  owner  merel}^  does  the  requisite  planting,  and  files  proof  of  such 
planting  together  with  a  description  of  the  land.  The  purpose  of  this 
law  would  be  included  in  section  89  of  chapter  444  if  it  were  not  for  the 
$5  limitation  in  the  latter  law.  The  theory  of  the  law  is  fundamentally 
wrong,  in  that  it  exempts  the  land  from  taxation  for  thirty-five  years. 
Forestry  is  not  being  discriminated  against  by  repeated  taxation,  and 
forest  owners  are  not  asking  for  exemption  or  discrimination  in  their 
favor.  AVhat  is  asked  is  only  fairness,  and  this  is  provided  by  a  tax  on 
the  land  value  only.  The  tax  might  be  paid  annually,  or  might  be  deferred 
by  providing  a  cutting  tax  when  the  crop  is  harvested  and  by  providing 
that  such  cutting  tax  would  be  equivalent  to  the  sum  of  the  annual 
taxes. 

It  is  extremely  doubtful  whether  the  provision  in  this  law  regarding  the 
limitation  of  distances  from  towns  and  cities,  in  order  to  prevent  real  estate 
speculation,  is  wise  or  just.  This  would  not  be  necessary  if  only  the  bare 
land  were  assessed. 

The  third  law  referred  to  —  section  17  of  chapter  363  —  was  passed 
in  order  to  encourage  better  management  of  the  farm  woodlot.  It  also 
has  too  much  red  tape  and  too  many  limitations  to  accomplish  its  purpose. 
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The  Lcgislatur©  of  New  York  State  has  gone  on  record  as  favoring  a 
law  that  would  give  the  owners  of  forest  land  more  equitable  taxation. 
The  present  laws  have  failed,  largely  because  of  their  cumbersome  provi¬ 
sions.  It  is  fair  to  assume  that  the  Legislature  would  pass  a  workable 
law  if  one  were  presented.  The  New  York  laws  compare  very  favorably 
with  those  of  other  States,  and  this  State  has  already  taken  a  leading 

position  m  forestry  legislation.  There  is  every  reason  to  believe  that  a 
wise  law  will  soon  be  enacted. 

WHAT  IS  BEING  DONE  TO-DAY 

BY  THE  STATE 

At  the  present  time  the  bulk  of  forestry  work  in  New  York  is  carried 
on  almost  entirely  by  the  State  Government.  In  a  few  cases  private 
estates  have  their  own  foresters,  but  generally  such  work  is  carried  on  in 
cooperation  with  the  State  Forest  Service.  The  work  of  the  Conser¬ 
vation  Commission  was  primarily  for  state  lands,  but  private  owners 
can  derive  great  benefit  from  its  efforts. 

Reforestation  work  has  steadily  progressed.  The  State  supplies  at 
cost,  to  private  parties,  trees  for  planting,  and  each  succeeding  year  shows 
an  increased  number  of  trees  shipped  from  the  state  nurseries.  Since" 
1908,  when  the  State  first  began  this  work,  14,624,000  trees  have  been 
supplied  for  reforestation  an  amount  sufficient  for  approximately  14,000 
acres.  The  sale  of  trees  to  private  parties  has  increased  each  year  with 
two  exceptions— 191 1,  when  there  was  a  slight  decrease,  and  1914.  The 
numbers  of  trees  supplied  each  year  are  as  follows: 


Year 

Number 

of 

trees 

Year 

Number 

of 

trees 

1908 . 

25,000 

1.095,405 

I , 700 , 000 

I ,670,370 

1912 . 

2,970,910 
3 , 242 , 200 
2,609, 863 

1909 . 

1913 . 

1910 . 

1914 . 

1911 . 

^  The  surveying  now  carried  on,  though  primarily  for  locating  old  state 
lines,  necessarily  defines  those  of  private  interests  adjoining.  Fire  pro¬ 
tection  is  given  to  private  forests  to  a  much  greater  extent  than  it  would 
be  if  left  to  the  owners. 

Investigative  and  extension  work  has  been  carried  on  to  a  large  extent. 
The  subjects  of  fire  prevention,  growth,  yield,  tree  diseases,  and  so  on, 
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are  constantly  being  studied  in  order  that  information  may  be  sent  out  to 

every  one  interested  in  such  matters. 

The  position  of  Director  of  Forest  Investigation  was  created  by  the 
Legislature  of  1912,  and  work  has  been  conducted  under  this  official 
along  the  following  lines:  forest  resources;  forest  maps;  wood-using  in¬ 
dustries;  extension,  including  exhibits,  lectures,  and  demonstrations. 

The  rapidly  increasing  demand  for  forestry  literature  is  being  satisfied  as 
promptly  as  possible.  Bulletins  and  circulars  are  being  prepared  and  sent 
out,  and  talks  are  constantly  being  given  before  many  clubs  and  societies. 

The  success  of  this  work  has  been  marked.  Not  only  are  the  forest 
preserves  being  protected  and  safeguarded,  but  people  in  general  are 
beginning  to  appreciate  the  possibilities  of  scientific  forestry  when  applied  ^ 

to  their  own  lands. 

BY  PRIVATE  OWNERS 


Some  examples  of  interest  in  forestry  by  private  parties  are  found 
among  some  of  the  large  corporations  in  New  York  State.  In  the  summer 
of  1912  a  large  number  of  examinations  were  made  of  such  privately 
owned  forest  lands  and  advice  was  given  in  regard  to  their  management. 
The  International  Paper  Company,  with  the  cooperation  of  the  State 
Forest  Service,  ran  a  survey  of  over  20,000  acres  of  their  land  in  the  Adiron- 
dacks,  and  prepared  a  complete  map.  The  Union  Bag  and  Paper  Com¬ 
pany  did  the  same  work  with  a  smaller  tract  of  land.  The  management 
of  the  forests  of  the  Webb  Estate,  and  Ne-ha-se-ne  Park,  are  among  the 
best  examples  in  New  York  of  scientific  forestry  applied  to  private  lands. 

The  work  done  in  such  connections  show  what  scientific  forestry  can 
accomplish,  and  may  serve  as  an  object  lesson  in  various  localities. 


BY  THE  FEDERAL  GOVERNMENT 

The  Federal  Government  is  contemplating  ways  and  means  by  which 
it  can  aid  and  stimulate  private  forestry  enterprises.  This  policy  of  the 
United  States  Forest  Service  is  concisely  stated  by  W.  B.  Greeley ,2  and 


is  as  follows: 

Aside  from  federal  activities  under  the  Weeks  Law  within  the  past  three 
the  purchase  of  national  forests  on  eastern  watersheds  and  the  protection  of ^  additional 
areas  from  fire  in  cooperation  with  vStates,  the  problems  of  pnvate  forestr>^  in  the  a  t 

have  alwavs  been  close  to  our  interests  and  purposes.  ^  v,  .fofo 

We  regard  this  as  a  field  that  should  continue  to  be  dealt  with  largely  through  state 

and  orivate  agencies;  and  one  of  the  most  significant  and  promising  things  about  the 
conservation  movement  in  America  is  that  state  forestry  and  f 
forestry  have  developed  to  such  an  effective  point  in  many  States  as  to  ewe 

this  field  of  work  effectively  within  a  space  of  scarcely  more  than  half  a  dozen  year^ 
Nevertheless,  there  are,  I  believe,  certain  ways  in  which  the  “ 

help,  without  duplicating  the  efforts  of  local  agencies  but  in  support  of  their  nor  . 
And  such  help  as  we  can  we  propose  to  give. 


2  Greeley.  W.  B.  National  forestry.  Official  Pub.  Cornell  Univ.  Proceedings  at  opening  of  Forestry 
Building,  New  York  State  Coll.  Agr.,  p.  13-  I9i4- 
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Two  major  problems  are  presented  in  the  practical  adoption  of  forestry  by  private 
owners.  The  first  is  the  problem  of  the  larger  timber  holding,  where  forestry  must 
stand  on  its  own  merits  as  an  enterprise  by  itself.  The  second  is  the  problem  of  the 
woodlot,  where  forestry  is  aided  by  relationship  with  agriculture  as  the  principal  in¬ 
dustry. 

Plans  are  now  being  perfected  by  the  Forest  Service  for  a  survey  of  the  conditions 
existing  in  the  principal  forested  regions  of  the  Eastern  States  in  regard  to  the  practi¬ 
cability  of  various  phases  of  conservative  management  of  timberlands.  Under  this 
term  I  include  systematized  fire  protection  and  improved  utilization  of  the  timber 
cut,  as  well  as  measures  designed  to  secure  future  forest  crops.  It  will  be  the  purpose 
of  this  survey  to  keep  the  Forest  Service  informed  of  what  private  owners  and  operators 
are  attempting  in  any  of  these  directions,  what  appears  practicable  for  them  to  do 
under  present  conditions  in  their  industry,  and  in  what  respects,  if  any,  the  Forest 
Service  can  assist  in  bringing  about  improvements  in  the  current  practice  of  handling 
timberlands.  Any  part  of  the  organization  of  the  Forest  Service  that  can  help  on  a 
specific  and  practical  problem  —  be  it  fire  protection,  better  utilization  of  the  raw 
product,  or  an  investigation  of  the  possibilities  of  second  growth  —  will  be  brought  to 
bear  on  any  situation  where  it  seems  that  we  are  in  a  better  position  than  any  other 
available  agency  to  help.  Special  emphasis  will  be  given  to  closer  and  more  piofitable 
utilization,  because  of  its  tremendous  importance  in  making  more  conservative  cutting 
of  timberlands  economically  possible. 


POSSIBILITIES  OF  FUTURE  MANAGEMENT 

SILVICULTURAL  MANAGEMENT  AND  ITS  POSSIBILITIES 

With  the  present  methods  of  logging,  no  thought  is  given  to  securing 
a  future  crop  of  trees.  Better  methods  of  logging  are  possible,  however, 
from  every  point  of  view,  and  these  will  affect  the  forest  chiefly  through 
the  kind  and  amount  of  reproduction  and  growth  which  follows  cutting, 
and  through  the  conditions  under  which  the  trees  develop  to  marketable 
size.  Silvicultural  studies  by  Gifford  Pinchot,  A.  F.  Hawes,  and  R.  C. 
Hawley,  and  other  men  of  recognized  standing,  show  conclusively  that 
forests,  of  both  coniferous  and  hardwood  species,  can  be  reproduced 
both  naturally  and  artificially.  The  possibility  of  reproducing  the  forests 
of  this  State  is  best  discussed  under  several  broad  regions  —  the  spruce 
region,  the  northern  hardwoods  regions,  and  other  regions  bearing  more 
or  less  mixed  stands  of  timber. 

the  spruce  region 

According  to  Gifford  Pinchot,  spruce  has  remarkable  powers  of  repro¬ 
ducing  itself.  Large  quantities  of  light-winged  seeds  are  produced  every 
year,  and,  on  a  fair  seed  bed,  can  be  counted  on  to  germinate  in  large 
numbers.  Spruce  seeds  germinate  and  grow  easily  on  deep  pine  or  spruce 
duff,  and  on  heavy  moss  if  there  is  sufficient  light.  In  hardwood  litter 
it  is  more  difficult  to  secure  reproduction.  It  is  obvious  that  the  best 
management  for  securing  spruce  reproduction  must  be  built  on  some 
clear-cutting  system.  Where  hardwoods  exist  at  present,  selection  cut¬ 
tings  may  from  necessity  be  used;  but  in  such  cases  it  will  generally  be 
the  hardwoods  that  will  be  cut  under  this  system.  It  will  always  be 
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difficult  to  secure  pure  spruce  timberland,  since  some  hardwoods  will 
always  come  in. 

Young  spruce  is  often  found  on  hardwood  lands  beyond  those  on  which 
spruce  is  the  predominating  species.  These  trees  recover  well  from  sup¬ 
pression  and  will  form  the  basis  for  future  crops.  There  is  now  enough 
small  growth  already  in  the  forests  to  maintain  the  present  proportion 
of  spruce  for  at  least  one  more  generation,  provided  it  is  managed  properly; 
but  the  problem  of  increasing  its  proportion  is  a  difficult  one,  particularly 
where  spruce  is  the  only  species  that  can  be  marketed.  The  problem  here 
is  to  remove  old  timber  of  one  species  from  a  mixed  forest,  and  yet  increase 
the  proportion  of  the  same  species  in  the  next  crop.  If  one  could  cut  other 
species  gradually,  the  unsound  as  well  as  the  lumber  species,  the  repro¬ 
duction  of  spruce  would  be  simple.  Under  present  conditions  only  mer¬ 
chantable  trees  can  be  cut,  often  the  spruce  alone,  and  the  results  desired 
must  be  accomplished  by  the  judicious  selection  of  trees  to  be  cut,  leaving 
certain  specimens  to  distribute  seed.  On  swamp  land,  on  most  spruce 
fiats,  and  on  spruce  slopes  where  spruce  foimis  nearly  fifty  per  cent  of  the 
merchantable  stock,  this  result  is  entirely  within  reach  of  th©  forester 
from  both  the  silvicultural  and  the  economic  point  of  view;  it  is  possible 
also  on  a  considerable  proportion  of  hardwood  lands.  But  where  beech, 
birch,  and  maple  far  outnumber  spruce,  the  openings  made  in  the  forest 
will  very  probably  be  seeded  up  to  hardwood  species.  Under  such  con¬ 
ditions  the  young  spruce  cannot  compete  with  young  hardwoods  of  the 
same  age.  Hardwoods  start  more  rapidly  and  soon  gain  the  upper  hand. 
In  time  spruce  will  gradually  return,  but  for  the  first  generation  the 
hardwoods  will  dominate. 

Where  hardwoods  also  can  be  marketed  and  the  market  is  continuously 
improving,  not  only  will  the  reproduction  of  spruce  be  simplified,  but  on 
lands  where  hardwoods  have  possession  the  cuttings  can  be  so  directed 
that  the  undesirable  species  will  greatly  decrease  in  the  new  crop. 

During  the  Fifth  National  Conservation  Congress  at  Washington  in 
November,  1913,  the  Sub-Committee  on  Forest  Planting  made  the  fol¬ 
lowing  report  regarding  spruce:  “  Natural  reproduction  in  spruce  forest 
is  good  under  average  conditions ....  Forest  planting  in  the  spruce 
region  is  not  at  present  considered  practicable  as  a  general  method  of 
reproducing  forests,  since  natural  reproduction  is  abundant.  For  the 
most  part,  therefore,  natural  seeding  will  be  depended  upon  to  secure  a 
new  crop.” 

It  is  not  within  the  scope  of  this  bulletin  to  treat  of  detailed  silvicul¬ 
tural  management  of  the  different  types  of  spruce  forest  regions.  For  such 
information  the  most  complete  source  at  present  is  found  in  Forestry  in 
New  England,  by  Hawley  and  Hawes. 
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THE  NORTHERN  HARDWOODS  REGIONS 

In  the  northern  hardwoods  regions  the  forests  are  generally  all  aged, 
and  are  composed  mostly  of  beech,  birch,  and  maple,  with  small  amounts 
of  scattered  ash,  basswood,  red  oak,  and  other  miscellaneous  species. 
In  every  case  the  species  just  mentioned  are  prolific  in  seeding,  and  under 
good  management  it  will  be  comparatively  simple  to  secure  excellent 
reproduction  on  lands  now  bearing  these  trees. '  The  selection  system 
is  advised  as  giving  excellent  results ;  the  extent  to  which  this  can  be  prac¬ 
ticed  depends  on  the  market.  The  trees  to  be  favored  are  birch,  maple, 
ash,  basswood,  and  red  oak. 

Where  natural  reproduction  is  to  be  depended  on,  very  little  more  need 
be  said;  a  future  crop  of  trees  is  assured,  and  beech,  birch,  and  maple 
will  be  in  great  predominance.  However,  these  trees  grow  slowly  under 
the  most  favorable  conditions,  and  if  forestry  is  to  be  practiced  it  will 
be  money  in  the  pocket  of  the  owner  if  he  will  cut  clear  and  plant  to  some 
coniferous  species.  The  rapidity  of  growth  and  the  ready  market  for 
coniferous  timber  make  the  planting  of  these  species  particularly  to  be 
chosen  over  the  natural  reproduction  of  the  hardwoods.  White  and  red 
pine  and  nonvay  spruce  are  the  trees  recommended  for  such  plantings. 
Where  conifers  are  on  the  land  now  these  should  be  saved  for  seed  trees, 
and  every  effort  should  be  bent  to  secure  the  conversion  of  these  present 
hardwood  stands  to  a  mixed  hardwood  and  coniferous,  or  a  pure 
coniferous,  forest. 

I 

regions  not  characteristically  spruce,  nor  beech,  birch,  and  maple 

As  to  the  remaining  types  of  woodland  in  the  State,  while  these  types  are 
varied  and  complex,  and  while  it  would  require  a  voliune  in  itself  to  prop¬ 
erly  treat  of  their  silvicultural  management,  they  are  here  briefly  consid¬ 
ered  together. 

In  these  forests,  hardwoods  may  exist  with  no  conifers.  In  many  places 
white  pine  appears  as  a  predominant  tree;  in  other  places  it  is  scattered 
about,  and  may  be  found  in  mixture  with  hardwoods  in  almost  every 
proportion.  Hemlock  often  appears.  Chestnut  and  oak  occur  over 
considerable  areas.  Toward  the  Lakes  some  red  pine  is  found.  There 
are  white  cedar  and  soft  maple  swamps  in  the  lower  places. 

Regarding  the  silvicultural  management  of  the  lands,  one  must  first 
study  the  type  of  woodland  with  which  he  has  to  work,  and  then  adapt 
his  plan  of  management  to  it.  Where  hardwood  products  are  not  speci¬ 
fically  wanted,  it  will  practically  always  be  better  to  work  for  a  coniferous 
forest.  This  may  be  accomplished  by  the  silviculture  best  suited  to  the 
type  in  question.  It  may  be  clear-cutting  and  planting,  or  a  selection 
system  favoring  conifers  already  on  the  ground,  or  clear-cutting  and  leaving 
seed  trees.  A  detailed  discussion  is  impossible  here.  Let  it  be  sufficient 
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to  say  that  here,  as  in  the  case  of  the  other  two  regions,  under  good 
management  reproduction  can  practically  be  guaranteed.  The  detailed 
methods  of  securing  it  will  vary  with  the  tract  and  the  forest  already 
on  the  land. 

POSSIBILITIES  OF  CONTINUOUS  PRODUCTION  OF  FORESTS  OF 

VARIOUS  REGIONS 

Can  the  forest  be  made  to  produce  continuously,  is  a  question  that  is 
logically  associated  with  the  possibility  of  reproducing  these  forests, 
either  naturally  or  artificially.  From  the  discussion  just  preceding,  the 
conclusions  are  that  not  only  can  the  forests  of  each  region  be  repro- 
duced,  but  with  scientific  management  this  becomes  a  comparatively 
simple  matter. 

It  is  not  going  too  far  to  assert  positively  that  under  the  same  treatment 
these  forests  can  be  made  to  produce  continuously.  While  no  illustrations 
of  long-time  forestry  are  at  hand  in  New  York  State,  one  need  only  to  refer 
to  the  forests  under  management  in  Germany  and  France  to  see  how  pos¬ 
sible  this  is.  According  to  the  authority  of  Dr.  Fernow,  conditions  are 
no  better  for  timber  growing  there;  in  the  majority  of  cases,  those  of  this 
State  excel.  The  trees  here  are  as  amenable,  if  not  more  so,  to  forest 
management. 

Naturally,  a  tract  of  considerable  size  would  be  necessary  in  order  to 
supply  a  mill  or  a  paper  company,  if  a  continuous  yield  is  to  be  obtained. 
This  would  necessitate  an  area  of  probably  not  less  than  5000  acres.  The 
extent  of  this  area  will  naturally  depend  on  the  amount  of  product  desired 
annually  or  periodically. 

The  practice  of  proper  forestry  methods  will  not  affect  the  protection 
or  the  aesthetic  use  of  the  forest  —  points  that  come  close  to  many  private 
owners’  desires.  The  best  examples  in  this  State  are  the  lumbering  oper¬ 
ations  as  conducted  on  the  parks  of  the  Webb  and  Whitney  estates.  The 
effects  of  lumbering  are  scarcely  visible  to-day;  these  forests  have  cleaner 
fioors  and  are  freer  from  debris  than  similar  areas  on  State  land.  In  fact, 
the  lumbering  operations  have  improved  the  appearance  of  these  forests, 
for  the  dead,  fallen,  and  diseased  trees  have  been  removed,  and  3’et  the 
forests  produce  continuously.  Such  conditions  prevail  in  all  forest  lands 
under  management;  again  the  forests  abroad  may  be  cited  as  examples. 

OBJECTS  OF  MANAGEMENT 

In  the  future,  forests  will  be  managed  with  one  of  the  following  objects 
in  view:  supply,  protection,  or  recreation. 

The  real  opportunity  for  satisfactory  management  comes  in  the  case 
of  supply  forests.  Here  the  main  object  is  to  furnish  forest  products. 
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In  the  large  areas  of  New  York  State  and  in  the  big  operations,  the  objects 
are  dependent,  to  a  large  extent,  on  the  character  of  the  present  growth, 
the  uses  to  be  made  of  the  products,  and  the  kind  of  material  that  can  be 
produced  with  the  greatest  profit.  As  a  general  rule,  for  supply  forests  the 
object  is  to  handle  the  woodlands  in  such  a  way  that  they  will  produce 
the  greatest  amount  of  wood  possible  and  will  insure  cutting  an  amount 
equal  approximately  to  the  growth,  thus  giving  a  maximum  and  perpetual 
supply. 

Protection  forests  cannot  be  made  to  bring  an  income  to  any  one,  and 
for  that  reason  they  should  not  be  considered  for  private  ownership.  The 
public  derives  the  benefit  from  such  forests  and  the  forests  should  be  owned 
by  the  public.  In  other  words,  forests  for  regulating  stream  flow  and  for 
preventing  the  erosion  of  soil  from  mountain-  and  hillsides  should  be 
owned  by  the  State. 

Recreation  forests  are  different  from  protection  forests.  Although  the 
public  may  receive  no  benefit  from  these,  and  although  they  bring  no 
income  to  the  owner,  nevertheless  the  pleasures  derived  by  the  owner 
compensate  for  the  loss  entailed  by  not  selling  forest  products.  If  an 
owner  can  afford  such  luxuries,  it  is  his  private  affair  and  concerns  no 
one,  unless  very  locally,  except  himself. 

the  spruce  region 

The  chief  object  of  management  in  the  spruce  forests,  in  the  future, 
will  be  for  pulp  wood.  A  small  amount  will  be  cut  for  lumber  and  mis¬ 
cellaneous  woodworking;  this  will  include  a  varied  list  of  uses.  As  already 
stated,  the  proportion  of  spruce  used  for  wood  pulp  is  increasing  annually, 
while  the  amount  sawed  into  lumber  is  decreasing  every  year.  From 
present  tendencies  and  indications,  fully  eighty  per  cent  of  the  spruce 
grown  in  the  future  will  ultimately  find  its  way  into  paper. 

Huge  areas  in  the  spruce  country  are  now  managed  chiefly  for  recreation 
and  pleasure.  If  it  can  be  shown,  however,  that  scientific  management 
can  make  those  forests  bring  in  a  reasonable  income,  without  in  the  least 
destroying  their  use  for  hunting,  camping,  and  fishing,  it  is  highly  probable 
that  they  will  be  placed  under  such  management. 

THE  NORTHERN  HARDWOODS  REGIONS 

Forests  of  beech,  birch,  and  maple,  with  their  associate  species,  will 
in  the  future  be  managed  for  each  of  the  three  objects — protection, 
recreation,  and  supply. 

Forests  of  these  species  in  the  Catskills  are  excellent  illustrations  of 
forests  that  must  be  managed  for  protection.  The  forests  on  the  rugged 
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slopes  of  the  headwaters  of  the  Esopus  Creek,  which  feeds  the  large  Ashokan 
Reservoir,  must  be  managed  primarily  with  this  object  in  view. 

Recreation  forests  are  also  in  evidence  here,  as  in  practically  every 
region  of  this  type.  But  neither  recreation  nor  protection  forests  are 
managed  for  timber.  However,  taking  all  forests  into  consideration, 
recreation  forests  will  be  found  in  the  minority;  and  if  forest  manage¬ 
ment  can  be  established,  by  far  the  largest  proportion  of  forest  land 
will  be  adaptable  to  treatment  for  the  production  of  timber  and  wood 
supplies. 

Where  conversion  to  conifers  is  impossible  or  slow,  the  object  to  be 
attained  is  the  production  of  hardwood  saw  logs  and  the  subsequent 
lumber  from  these.  The  uses  of  beech,  birch,  and  maple  timber,  and 
of  other  allied  species,  are  extremely  varied  and  numerous,  and  it  would 
be  of  no  value  to  enumerate  them.  Their  use  in  agricultural  implements, 
flooring,  car  stock,  furniture,  vehicle  stock,  and  a  host  of  novelties,  stamps 
them  as  woods  of  great  value  and  gives  practical  assurance  of  their  future 
use  in  the  same  ways. 

REGIONS  NOT  CHARACTERISTICALLY  SPRUCE,  NOR  BEECH,  BIRCH,  AND  MAPLE 

The  forests  of  the  remaining  regions  will  in  the  future  be  managed  for 
practically  the  same  objects  as  are  stated  for  the  northern  hardwoods. 
Where  there  is  white  pine,  box  boards  are  likely  to  be  the  product  desired, 
although  white  pine  will  be  grown  also  for  larger  lumber  and  small-dimen¬ 
sion  stock.  Where  large  tracts  are  in  the  hands  of  wealthy  owners, 
recreation  forests  will  in  some  cases  be  the  only  object  in  view.  Where 
water  supply  companies  control  the  areas  around  their  streams,  the 
forests  will  be  managed  primarily  for  protection,  and  then  for  whatever 
timber  can  safely  be  cut. 

For  the  genuine  supply  forest,  however,  the  chief  object  of  management 
will  be  to  grow  saw  logs.  Poles  and  ties  also  will  be  in  demand.  The 
many  species  of  trees  and  the  many  and  varied  uses  for  the  wood  of  each 
will  insure  to  the  operators  a  ready  sale  for  their  products. 

PROBABLE  YIELDS 

Yield  is  considered  primarily  from  the  standpoint  of  the  actual  increase 
in  supply  of  timber,  or,  in  other  words,  of  volume  growth.  But  back 
of  this,  and  more  important  fundamentally,  are  the  yields  both  in  money 
and  in  interest  on  the  investment,  which  in  the  final  analysis  are  the  yields 
that  tell  whether  or  not  forestry  practice  can  make  the  investmient  worth 
while.  It  is  not  the  purely  physical  extent  of  the  business  carried  on, 
but  the  profits  accruing  from  it,  in  which  every  one  is  interested.  It  is 
not  within  the  scope  of  this  bulletin  to  construct  and  present  original 
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volume  yield  tables.  Available  and  reliable  data  already  at  hand  have 
been  used.  The  absence  of  satisfactory  tables  has  prevented  the  calcu¬ 
lations  of  money  and  interest  yields  for  several  species  of  desirable 
timber  trees. 

The  yields  in  volume,  money,  and  interest  are  here  presented  for  three 
classes  of  timberland  —  white  and  red  pine,  northern  hardwoods,  and 
southern  hardwoods.  It  would  be  desirable  to  add  a  fourth  group  — 
red  spruce  —  but  lack  of  yield  data  prevents  this.  The  most  compre¬ 
hensive  study  of  red  spruce  to  date  was  made  by  Gifford  Pinchot  and 
was  published  in  The  Adirondack  Spruce.  This  contains  no  real  yield 
tables.  The  so-called  yield  tables  merely  show,  for  stands  of  definite 
volumes,  what  yields  may  be  expected  ten,  twenty,  or  thirty  years  following 
a  selection  cutting,  and  the  interval  of  time  required  to  grow  sufficient 
timber  for  a  cut  equal  to  that  made  originally.  No  attempts  are  made 
to  base  yield  on  age.  Practically  all  trees  used  in  these  tables  showed 
long  periods  of  suppression,  and  on  such  data  no  true  financial  yields 
could  be  figured  with  any  degree  of  assurance.  Until  yield  data  can  be 
obtained,  positive  assurance  of  results  cannot  be  given.  The  almost  cer¬ 
tain  probability  is  that,  owing  to  the  long  time  necessary  for  red  spruce 
to  attain  merchantable  size,  investment  charges  will  mount  so  rapidly 
that  no  private  investor  can  afford  to  grow  red  spruce  for  financial 
profit. 

The  forests  of  the  first  group,  consisting  of  white  and  red  pine,  are 
the  ones  that  will  have  to  be  formed  largely  through  artificial  methods. 
Both  white  and  red  pine  have  disappeared  to  such  a  large  extent  that 
artificial  regeneration  will  be  necessary  in  the  great  majority  of  cases 
in  which  forests  of  these  species  are  wanted.  It  is  greatly  to  be  regretted 
that  there  are  insufficient  data  on  the  yields  of  norway  spruce  for  such 
a  study.  This  species  would  logically  fall  within  this  group,  but  due  to 
lack  of  investigations  on  the  yields  of  plantations  no  results  can  be  worked 
up  at  this  time. 

As  already  stated,  beech,  birch,  and  maple  form  the  principal  trees 
of  the  forests  in  the  second  group,  that  of  the  northern  hardwoods. 

In  the  third  group,  that  of  the  southern  hardwoods,  the  chief  species 
considered  here  is  chestnut.  Oak  and  oak-chestnut  forests  are  common, 
but  volume  yield  data  are  too  fragmentary  for  the  calculation  of  money 
and  interest  yields  for  these  species. 

group  I.  white  pine  and  red  pine 

In  general,  returns  from  conifers  are  greater  than  those  from  broad¬ 
leaved  species  on  the  same  quality  of  soil,  and,  as  hardwoods  usually 
seed  in  naturally  and  abundantly,  planting  and  encouragement  of  conifers 
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should  be  carried  on.  White  and  red  pine  should  be  used  where  possible, 
since  these  are  best  for  the  markets. 

WHITE  PINE  (second  GROWTh) 

VOLUME  yields 

More  time  and  effort  have  been  given  to  the  study  of  growth  of  white 
pine  than  to  that  of  any  other  native  tree.  Consequently  a  large  amount 
of  reliable  data  is  at  hand.  The  yields  per  acre  in  board  feet  for  sites  of 
first,  second,  and  third  quality  are  shown  in  tables  3,  4,  and  5,  respectively 
These  tables  are  the  results  of  exhaustive  studies  of  stands  of  second-growth 
white  pine  in  New  Hampshire,  conducted  by  C.  A.  Lyford  and  Louis  Mar¬ 
golin,  of  the  United  States  Forest  Service.  The  original  tables  are  given 
in  cubic  feet ;  in  the  tables  as  presented,  the  values  have  been  changed  to 
board  feet,  the  conversion  being  accomplished  by  using  the  volume  tables 
on  page  66  of  the  United  States  bulletin,  which  were  compiled  and  made 
by  the  same  men  for  the  same  region  and  give  the  contents  in  board  feet. 
The  yields  are  the  graphical  averages  of  the  same  sample  plot  yields  as 
those  from  which  the  cubic-foot  values  were  made.  While  these  tables 
have  been  made  from  pine  woods  in  New  Hampshire,  they  can  be  applied 
equally  for  use  in  New  York,  as  conditions  in  this  State  are  just  as  favor¬ 
able  for  the  growth  of  white  pine  as  in  New  Hampshire. 


TABLE  3.  Yield  per  Acre  in  Board  Feet  of  Second-Growth  White  Pine 

(Site  Quality  I) 


Age 

(years) 

Diameter 
breast-high 
of  average 
tree 
(inches) 

Number 
of  trees 
per  acre 

Total  yield 
(board  feet) 

1-7 

1,728 

4.0 

1,322 

4.500 

6.4 

879 

13,900 

7-5 

710 

22,500 

8.6 

583 

32,800 

9-7 

485 

41 ,800 

10.8 

408 

49,100 

II. 8 

354 

55.000 

12.8 

311 

60,200 

14.7 

249 

69,900 

16.5 

207 

77.850 

18.2 

177 

84,800 

19.8 

154 

91 ,200 

»The  tables  are  adapted  from  those  in  Bulletin  13  of  the  United  States  Department  of  Agriculture; 
White  Pine  under  Forest  Management,  by  E.  H.  Frothingham. 


Possibilities  of  Private  Forest  Management  in  New  York  719 


TABLE  4. 


10 

20 

30 

35 

40 

45 

50 

55 

60 

70 

80 

90 

100 


Yield  per  Acre  in  Board  Feet  of  Second-Growth  White  Pine 


Age 

(years) 


(Site  Quality  II) 


Diameter 
breast-high 
of  average 
tree 
(inches) 

Number 
of  trees 
per  acre 

Total  yield 
(board  feet) 

1-4 

2,015 

3-2 

1 ,626 

5-1 

1,192 

9,600 

6.1 

950 

15,900 

71 

760 

23 , 500 

8.0 

633 

30 , 600 

8.9 

537 

36 , 600 

9.8 

460 

42 , 000 

10.7 

397 

46,900 

12.4 

311 

56,100 

14. 1 

251 

64 , 000 

15-7 

210 

70 , 900 

17. 1 

182 

77,000 

TABLE  5.  Yield  per  Acre  in  Board  Feet  of  Second-Growth  White  Pine 

(Site  Quality  III) 


Age 

(years) 

Diameter 
breast-high 
of  average 
tree 
(inches) 

N  umber 
of  trees 
per  acre 

Total  yield 
(board  feet) 

1 .0 

2,408 

2,060 

'?n  . 

2- 3 

3- 9 

1 ,676 

5,300 

4-7 

1 ,400 

1 ,118 

9,300 

oO  •  *  • 

5-5 

6.3 

14,200 

900 

764 

639 

543 

412 

318 

258 

19,200 

7.0 

24, 100 

7.8 

29,000 

8.6 

33 , 600 

10. 1 

42,300 

50,100 

57,000 

II  .7 

13 . 2 
14-5 

219 

62 , 800 

The  rate  at  which  stands  increase  in  volume  —  or,  in  other  words, 
the  mean  annual  increment  —  can  be  easily  obtained  from  the  preceding 
tables  by  dividing  the  yield  by  the  number  of  years  at  the  desired  age. 
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Such  figures  can  be  used  in  comparing  the  rates  of  growth  of  stands  of 
different  ages  and  on  different  site  qualities.  The  mean  annual  increment 
for  average  stands  of  the  three  site  qualities  is  shown  in  table  6.  The 
figures  in  bold-faced  type  represent  the  points  of  culmination  of  the 
increment. 


TABLE  6.  Average  Annual  Growth  per  Acre  of  Second-Growth  White  Pine 

BY  Site  Quality  Classes 


Age 

(years) 

Site 

Quality  I 
(board  feet) 

Site 

Quality  II 
(board  feet) 

Site 

Quality  III 
(board  feet) 

20 . 

30 . 

463 

320 

177 

35 . 

643 

454 

266 

40 . 

820 

588 

355 

45 . 

929 

680 

427 

50 . 

982 

732 

482 

55 . 

1 ,000 

764 

529 

1,003 

782 

560 

70 . 

999 

801 

604 

80 . 

973 

800 

626 

90 . 

942 

788 

633 

912 

770 

628 

In  a  bulletin  published  by  the  State  Forester  of  Massachusetts,  the 
data  for  which  were  collected  and  compiled  by  H.  O.  Cook,^  are  volume 
tables  for  white  pine  in  Massachusetts.  The  yields  are  obtained  by 
practically  the  same  methods  as  were  used  by  Mr.  Margolin  and  Mr. 
Lyford  in  New  Hampshire.  The  values  in  these  tables,  however,  are 
considerably  higher  than  those  given  in  the  preceding  tables.  The  dis¬ 
crepancies,  no  doubt,  lie  in  the  difference  of  sites  as  judged  by  the  in¬ 
vestigators.  On  examination  it  will  be  noticed  that  the  yields  for  Site 
Qualities  II  and  III,  in  the  Massachusetts  bulletin,  correspond  very  closely 
to  those  of  Site  Qualities  I  and  II,  respectively,  in  the  United  States 
bulletin.  In  both  cases,  large  numbers  of  sample  plots  were  studied 
and  measured,  and  the  data  in  both  can  be  regarded  as  authentic.  How¬ 
ever,  for  New  York  State  at  present,  the  tables  in  the  United  States 
bulletin  seem  the  more  conservative  and  are  recommended  for  more 
general  use. 


4  Cook,  Harold  0.  Handbook  on  forest  mensuration  of  the  white  pine  in  Ma,ssachusetts. 
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The  yield  table  in  the  Massachusetts  bulletin  is  here  presented  as 
table  7: 

TABLE  7.  Yield  per  Acre  of  White  Pine 


Yield  per  acre  (in  board  feet) 


Age 

(years) 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

25 . 

10,825 

TO  non 

6,750 
12,500 
24 , 400 
32,800 
40,600 

A  rr\r\ 

3,975 
7,500 
16,950 
25 , 200 

32.100 

37.550 

42.100 

44.550 
46,150 

30 . 

35 . 

A  y  1 

*2  1  T  cn 

40 . 

40,650 

A  a  '1  cn 

45 . 

56 . 

>  00^ 
c  c  T  cn 

55 . 

59,650 

63,600 

67,050 

40 , 5UU 

50,550 
53 , 200 

cf\  f\r\ri 

60 . 

65 . 

f  UUkJ 

MONEY  YIELDS 

In  the  money  yield  tables  the  volumes  in  board  feet  are  translated  to 
dollars  and  cents  through  the  substitution  of  certain  values  per  thousand 
feet  board  measure. 

Two  things  determine  the  profit  or  loss  from  investments  in  second- 
growth  white  pine:  (i)  the  gross  returns  from  the  financially  mature 
stand,  regarded  here  as  stumpage  value;  (2)  the  total  cost  of  raising 
white  pine  stands  at  compound  interest  to  the  end  of  the  rotation.  If  the 
total  cost  of  production  equals  the  gross  returns,  the  investment  is  a  success. 
If  the  gross  returns  exceed  the  cost,  the  excess  represents  either  a  higher 
rate  of  interest  than  anticipated,  or  a  clear  profit  at  the  original  interest 
rate.  If  the  opposite  is  true,  the  investment  is  unsuccessful. 

At  this  point  the  consideration  of  white  pine  plantations  enters.  The 
yield  tables  already,  given  have  been  made  from  fully  stocked  stands  in 
every  case,  and  are  intended  to  show  what  returns  can  be  obtained  from 
plantations.  A  properly  managed  plantation  can  always  be  made  to 
yield  as  much  as  any  fully  stocked  stand  in  a  forest  produced  by  natural 
regeneration.  Furthermore,  calculations  based  on  plantations  are  more 
easily  worked  into  accessible  tables.  Land  values  and  initial  costs  are 
generally  known  definitely,  and  the  interest  charges  can  be  carried  to 
the  end  of  the  rotation  accurately.  In  many  cases  with  second  growth 
of  natural  regeneration,  these  charges  cannot  be  determined  with  any 
accuracy.  While  the  charges  will  be  higher  for  a  plantation,  they  can 
be  relied  on.  If  it  is  found  in  the  ensuing  tables  tl\at  there  is  a  possi^ 
46 
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bility  of  obtaining  six  per  cent  or  more  interest  on  an  investment  in  a 
forest  plantation,  the  results  on  land  where  formation  takes  place  naturally 
will  be  even  more  favorable.  Hence  the  volume  yields  already  given 
may  be  considered  as  showing  what  growth  may  be  expected  both  from 
natural  second-growth  white  pine  under  forest  management,  and  from 
forest  plantations. 

The  value  per  thousand  board  feet  on  the  stump  is  the  difference  between 
the  market  value  of  the  finished  product,  and  the  total  cost  of  cutting, 
manufacturing,  and  delivery,  including  the  operator’s  profit  on  his  invest¬ 
ment.  This  value  has  been  computed  by  the  formula 

M 

s  = -  —  c, 

I  .  o  p 

in  which  5  is  the  stumpage  value,  m  the  market  value,  c  the  operating 
costs,  and  p  the  operator’s  per  cent  of  profit.  This  formula  is  used  to  a 
large  extent  by  the  United  States  Forest  Service  in  computing  stumpage 
values.  The  factors  were  all  studied  in  great  detail  and  the  results  set 
forth  fully  in  the  bulletin  entitled  White  Pine  under  Forest  Management.^ 
Great  care  was  used  in  determining  the  effect  of  hauling  on  increasing 
and  lowering  stumpage  values.  In  table  8  the  operator’s  profit  is  assumed 
at  ten  per  cent.  The  yields  on  which  these  values  are  based  are  given  in 
tables  3,4,  and  5. 

Referring  back  to  table  6,  which  gives  the  annual  gro^vth  per  acre, 
one  can  determine  what  the  stumpage  of  any  particular  tract  should 
be  worth  at  the  time  of  the  culmination  of  the  mean  annual  increment. 
Using  these  stumpage  values,  the  amount  of  surplus  profit  can  be 
determined  when  the  stumpage  value  exceeds  the  cost  of  growing,  com¬ 
puted  at  any  desired  rate  of  interest.  The  figures  in  tables  9  and  10 
can  be  used  safely  in  estimating  the  returns  from  investments  in  which 
the  costs  are  no  higher  and  the  expected  yields  no  lower  than  those  given 
in  the  preceding  tables.  It  should  be  remembered,  however,  that  they  are 
based  on  the  yields  of  fully  stocked  stands,  and  in  using  them  it  will  be 
well  to  allow  for  understocked  and  unmerchantable  portions  of  the  stand 
by  assuming  the  area  to  be  smaller  but  fully  stocked.  A  deduction  of 
from  ten  to  twenty  per  cent  of  the  area,  depending  on  the  intensity  of 
management,  should  be  ample  for  this  purpose. 

INTEREST  YIELDS 

The  interest  on  the  investments,  computed  both  at  a  five-  and  at  a  six- 
per-cent  valuation  of  money,  is  given  in  tables  9  and  10.  It  \vill  be  noticed 


*  See  footnote,  page  718. 


TABLE  8.  Stumpage  Values  per  Thousand  Board  Feet,  and  per  Acre,  of  Second-Growth  White  Pine  Stands  of  Average 
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that  the  interest  per  cent  is  that  which  exceeds  the  value  per  cent  of  the 
raoney  invested.  This  interest  is  obtained  by  using  the  formula  for 
compound  interest  as  explained  on  page  66  of  Chapman’s  Forest  Valua¬ 
tion.  The  formula  is 


Vo 

in  which  it:  is  the  rate  per  cent  of  income  earned,  Vn  the  gross  income 
(here  the  values  from  the  table  of  stumpage  prices),  and  Vo  the  value  of  all 
costs  and  charges  at  compound  interest  up  to  the  time  of  cutting,  n-,  n  is 
represented  in  these  calculations  by  the  most  profitable  rotation  age. 
The  value  Vo  is  obtained  by  subtracting  from  the  stumpage  values  given 
in  table  8  the  respective  sums  of  profit.  The  resulting  figure  represents 
the  accumulated  sum  of  all  taxes,  carried  forward  at  compound  interest, 
the  interest  on  the  value  of  the  land,  the  cost  of  formation  carried  to  the 
end  of  the  rotation,  and  protection  and  administration  charges  at  five 
cents  per  acre  per  year.  Land  is  given  an  average  value  of  $5  per  acre. 
Land  and  timber  taxes  are  figured  at  the  rate  of  1.5  per  cent  of  full  valua¬ 
tion,  at  compound  interest,  by  decades  to  the  seventieth  year.  The 
method  of  working  out  the  ultimate  value  of  the  taxes  is  fully  explained 
in  the  treatment  of  yields  of  interest  for  red  pine.  The  tables  are  worked 
out  independently  for  both  five-per-cent  and  six-per-cent  investments. 

On  inspection  and  study  of  tables  9  and  10,  it  will  be  seen  that  in  the 
majority  of  cases  white  pine  can  be  relied  on  to  bring  more  than  five  per 
cent  on  an  investment.  On  the  most  favorable  sites,  six  per  cent  and 
even  higher  rates  may  be  expected,  provided  the  initial  cost  of  formation 
is  not  too  high  and  the  distance  from  market  is  not  too  great.  In  a  com¬ 
mercial  investment  of  this  sort,  each  location  has  its  own  peculiar  and 
particular  problems.  Close  study  of  these  tables  should  go  far  toward 
giving  a  prospective  investor  information  as  to  the  amounts  of  money 
and  the  rates  of  interest  he  can  reasonably  hope  to  obtain  on  money  so 
invested. 

One  other  important  feature  must  be  noted,  and  that  is  that  these  results 
are  based  on  stumpage  figures  at  the  present  time.  If  stumpage  values 
rise,  as  they  are  almost  certain  to  do  for  this  species,  the  interest  on  the 
investment  will  increase  considerably.  This  point  must  be  well  kept 
in  mind  in  using  these  tables  for  future  predictions. 

RED  PINE 

VOLUME  YIELDS 

In  contrast  to  the  large  amount  of  work  done  on  white  pine,  but  very 
little  has  been  done  on  red  pine.  The  latest  and  most  reliable  data  are 


Possibilities  of  Private  Forest  Management  in  New  York  727 

the  result  of  studies  by  T.  S.  Woolsey  and  H.  H.  Chapman,®  which  were 
published  in  the  form  of  a  professional  paper  by  the  United  States  Forest 
Service.  Table  ii  is  based  on  the  returns  from  eighty-five  sample  plots 
in  Minnesota.  These  figures  are  for  theoretically  even-aged,  perfect 
stands  of  first-growth  timber.  Yield  tables  of  this  character  for  planta¬ 
tions  of  red  pine  are  as  yet  unavailable. 


TABLE  II.  Yield  per  Acre  of  Fully  Stocked,  Even- aged  Stands,  According 

TO  THE  Three  Quality  Classes 


Age 

(years) 

Yield  per  acre  (in  board  feet) 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

40 . 

4,100 

o  /inn 

2,000 

r  r\r\ 

50 . 

2,800 

5.300 

7.900 

10.700 

13.700 
16,900 

20. 100 

23.100 

60 . 

V  , 

15.100 
20,900 
26 , 500 

'I'y  'inn 

0  ,  1  CaJ 

T  n  '^r\r\ 

70 . 

14,300 
18,600 
22 , 900 
27,400 
32,000 
36,700 

80 . 

90 . 

100 . 

38 , 500 
44,700 
50,800 

no . 

120 . 

These  yields  are  for  natural  norway  pine  sites,  the  quality  of  which 
is  at  best  much  below  that  of  soils  occupied  by  white  pine  and  hardwoods. 
The  maximum  mean  annual  yields  on  good  soils  hardly  exceed  400  board 
feet,  and  on  Quality  III  sites  these  yields  do  not  reach  200  feet.  Since 
norway  pine  will  grow  on  any  well-drained  soil,  if  started  in  full  sunlight 
the  yields  from  plantations  on  the  richer  soils  may  amount  to  from  500 
to  800  board  feet  per  year.  Although  in  nature  the  yields  given  in  the 
table  are  seldom  found,  yet  on  well-managed  plantations  these  yields 
should  be  obtained  without  question,  and  in  many  cases  considerably 
increased. 

MONEY  YIELDS 

Red  pine  now  nets  from  $10  to  $12  per  thousand  board  feet  on  the 
stump.  Y/  hat  it  will  bring  in  the  future  —  sixty  years  and  more  from  the 
present  date  it  is  difficult  to  predict.  Woolsey  and  Chapman  sa^^  it  is 
certain  that  it  will  average  $20  per  thousand  board  feet,  and  this  figure 
is  used  in  conversion  of  the  volumes  to  the  money  yields  given  in  table  12. 

«  Woolsey,  T.  S„  jr.,  and  Chapman,  H.  H.  Norway  pine  in  the  Lake  States.  U.  S.  Acr.  Dent  Bui 
139:1-42.  1914. 
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TABLE  12.  Yield  per  Acre  in  Money  of  Fully  Stocked  vStands  of  Norway 

Pine 


Money  yield  per  acre 


Age 

(years) 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

$  82.00 

$  40.00 
122 .00 

188.00 

$  56.00 

302 .00 

204 . 00 

106.00 

418.00 

286.00 

1 58 . 00 

530.00 

372 .00 

214.00 

646 . 00 

458.00 

274.00 

770.00 

548.00 

338.00 

894 . 00 

640 . 00 

402 .00 

I ,016.00 

734.00 

462 . 00 

TABLE  13.  Values  of  Investments  in  Detail,  by  Decades 


Age 

(years) 

Cost 

of 

forma¬ 

tion 

Pro¬ 

tection 

and 

adminis¬ 

tration 

charges 

Interest 

on 

land 

value 

Accumu¬ 
lated 
taxes 
on  land 

Taxes  on  timber 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality 

III 

Money  valued  at  6  per  cent 

20 . 

$  28.86 

$  1-84 

$  11.04 

$  2.76 

-zo . 

SI  .60 

3  -95 

25.72 

s  .95 

. 

J.O . 

0  *  •  y 
Q2  .  S7 

7-74 

46.45 

\j  yo 

1 1 .61 

. 

^0 . 

’  yJ  / 

l6s . 78 

14.  S2 

87 . 10 

21.78 

$  16.21 

$  7.90 

60 . 

296.90 

26.66 

159-94 

40.00 

65-94 

38.33 

$  II  07 

70 . 

531-70 

48.40 

290.39 

72 .00 

177.75 

108.99 

40.87 

80 . 

952.19 

87-33 

523.00 

131 .00 

402.15 

251 .28 

104.36 

90 . 

I , 705 . 20 

157.05 

942.35 

295  -  58 

821 . 18 

523.10 

229.64 

100 . 

3.053-«i 

281 .92 

I ,619.56 

422 .89 

I ,598.42 

I ,027.30 

463-69 

Money  valued  at  5  per  cent 


20 . 

$  23.85 

$  I  -65 

$  S.27 

30 . 

38.88 

3-32 

16.10 

40 . 

73-36 

6.04 

30.20 

50 . 

103.14 

10.46 

62.34 

60 . 

168 .12 

17.68 

88.39 

70 . 

273-87 

29-43 

147.13 

80 . 

446 . 04 

48.56 

242.80 

90 . 

726 . 57 

79-77 

398.66 

100 . 

1,183.50 

150.50 

672.50 

2  .38 

4.98 

9.06 

15-70 

$  15-47 

$  7-55 

26.52 

60.68 

35-32 

$  10.56 

42.96 

155-78 

96.01 

37-21 

72.84 

332-56 

210.31 

90  58 

1 19.60 

640 . 99 

412.72 

187.89 

195-75 

1,167-53 

758.74 

357-75 
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INTEREST  YIELDS 

In  computing  interest,  the  following  items  are  considered  and  given 
values:  Land  is  held  to  be  worth  $5  per  acre.  The  initial  cost  of  for¬ 
mation  is  held  at  $9  per  acre.  Protection  and  administration  charges 
are  considered  at  the  rate  of  5  cents  per  acre  per  year.  Taxes  are  con¬ 
sidered  on  both  land  and  timber  at  the  rate  of  1.5  per  cent  of  the  full  valu¬ 
ation.  As  with  the  white  pine,  since  land  values  are  held  as  a  constant 
at  $5  per  acre  the  taxes  are  figured  as  an  annuity.  The  taxes  accumulate 
on  timber  by  decades  until  the  one-hundredth  year.  Assessments  are 
assumed  to  be  made  at  intervals  of  ten  years,  instead  of  five  as  with  the 
white  pine,  and  the  taxes  for  each  ten-years  period,  accumulated  as  an 
annuity,  are  carried  at  compound  interest  to  the  end  of  the  rotation. 
The  figures  in  table  13  show  the  sums  of  the  accumulated  taxes  for  each 
ten-years  period  plus  those  for  all  preceding  ten-years  periods  carried 
forward  at  compound  interest  to  the  specific  year.  The  methods  used 
for  computing  the  interest  rates  on  investments  of  red  pine  are  identical 
with  those  in  the  case  of  white  pine.  The  total  costs  of  the  entire  invest¬ 
ment  are  shown  by  decades  in  table  14: 


TABLE  14.  Total  Values  of  Investments,  from  table  13 


Total 

Total  investment  costs 

Age 

investment 

costs 

(years) 

exclusive 

of  taxes 

Site 

Site 

Site 

on  timber 

yuality  I 

Quality  II 

Quality  III 

Money  valued  at  6  per  cent 


50 . 

$  289.18 
523-50 

$  305.39 
589-44 

$  297.08 
561.83 

60 . 

$  534-57 

70 . 

80 . 

942.49 

I , 120.24 

I .051 .48 

983-36 

I .693  52 

2,095.67 

I ,944.80 

1,797.88 

3,100.18 

3.921.36 

3.623.28 

3.32982 

100 . 

5.378.18 

6,976.60 

6,405.48 

5.841 .87 

Money  valued  at  5  per  cent 


50 . 

$  191-64 

60 . 

300.71 

70 . 

493-39 

80 . 

810.24 

90 . 

1,324.60 

100 . 

2,202 .25 

*  Profit  made  in  this  case. 


>  207 . II  * 

361 .39* 
649.17 
I , 142.80 

1.965-59 

3.369-78 


$  199 

19 

336 

03 

598 

40 

1 ,020 

55 

1.737 

32 

2,960 

99 

$  311-27 

530.60 
900 . 82 

1.512.49 

2 , 560 . 00 
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Comparison  of  table  14  with  table  12,  giving  the  gross  money  yields, 
and  table  13,  giving  the  values  of  investments  at  compound  interest, 
shows  several  facts. 

With  money  valued  at  five  per  cent  and  over,  and  interest  and  taxes 
carried  forward  to  the  specific  year  in  question,  and  yields  based  on  the 
Tolume  yield  table  presented  previously,  no  profit  can  be  returned  to  the 
investor.  One  or  two  factors  may  vary,  and  this  would  materially  alter 
some  of  the  results. 

In  the  first  place,  a  man  may  own  his  land  and  hold  it  due  to  other 
occupations  of  it.  Water  companies  and  coal  companies  serve  as  concrete 
illustrations.  In  such  a  case  the  values  charged  against  the  interest  on 
land  values  can  be  omitted  from  these  calculations  and  charged  to  some 
other  feature  of  the  corporation.  Even  in  such  a  case,  no  profits  are 
obtained  where  money  is  valued  at  six  per  cent.  However,  with  money 
at  five  per  cent,  a  slight  profit  is  made  in  several  instances,  these  being 
marked  with  an  asterisk  in  table  14.  The  profits  in  money  and  in  interest 
over  five  per  cent  are  shown  in  table  1 5 : 


TABLE  15.  Profits  on  Red  Pine 
(Money  valued  at  5  per  cent) 


Age 

(years) 

Total  investment 
exclusive  of  charge 
of  interest  on 
land 

Total  returns 

Profit  or  loss 

Per  cent  interest 
earned  in  excess 
of  5  per  cent 

Site 

Site 

Site 

Site 

Site 

Site 

Site 

Site 

Oualitv 

Qualitv 

Qualitv 

Qualitv 

Qualitv 

Quality 

Quality 

Qualitv 

• 

I 

II 

I 

II 

I 

II 

I 

II 

50 . 

60 . 

70 . 

$144-77 
273.00 
502 .00 

$136.85 

247.64 

451-27 

$188 

302 

418 

$122 

204 

286 

+  $43-23 
+  29.00 
—  84.04 

—  $14-85 

—  43-64 

—  165.00 

+  0.5 
+  0.2 

While  the  physical  rotation  of  red  pine  is  stated  by  Woolsey  and 
Chapman  to  be  close  to  one  hundred  and  forty  years,  it  is  absurd  to 
think  of  a  financial  rotation,  with  money  valued  as  stated,  of  over  sixty 
years. 

While  no  attempt  is  being  made  to  show  that  favorable  returns  can  be 
expected  from  red  pine,  nevertheless  it  is  felt  that  the  yields  in  volume  are 
not  up  to  the  amounts  that  can  be  obtained  from  scientifically  managed 
plantations.  This  cannot  be  proved  here,  since  the  figures  for  such 
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yields  are  not  available.  Trees  grown  under  natural  conditions  generally 
have  a  harder  struggle  and  slower  growth  than  those  in  plantations. 
The  yields,  as  already  stated,  are  based  on  forests  in  the  former  class. 
If  these  volume  yields  can  be  increased,  greater  interest  yields  will  naturally 
follow. 

For  the  cost  of  planting,  $9  per  acre  was  chosen  as  being  an  average 
figure.  If  this  can  be  reduced,  another  source  of  reducing  the  investment 
and  increasing  the  interest  earned  on  it  will  be  found.  It  is  doubtful 
whether  planting  can  be  done  at  a  figure  much  less  than  that  chosen.  The 
remaining  cost  figures  used  represent  what  are  considered  fair  values. 

In  conclusion  it  may  be  said  that,  until  yields  from  plantations  prove 
the  contrary,  a  private  individual  cannot  hope  to  purchase  waste  land 
and  plant  red  pine  and  make  returns  of  six  per  cent,  or  even  five  per  cent, 
under  most  conditions.  Under  the  most  favorable  conditions,  returns 
of  five  per  cent  are  possible ;  but  returns  of  over  three  and  four  per  cent 
should  not  be  expected  by  the  present  grower  of  red  pine. 

GROUP  ll.  THE  NORTHERN  HARDWOODS 

Although  vast  areas  are  covered  with  forests  of  hardwood  trees,  due 
to  the  fact  that  they  are  more  or  less  associated  with  the  more  marketable 
spruce,  but  little  thought  and  attention  has  been  given  them  in  the 
past  regarding  their  prospects  as  forest  trees  for  future  management. 
The  markets  have  been  poor  in  the  more  accessible  regions,  and  stumpage 
prices  exceedingly  low.  Of  late  years,  however,  these  have  been  steadily 
increasing,  and  to-day  the  northern  hardwoods  are  being  logged  in  large 
quantities. 

But  little  work  had  been  done  previous  to  1914  in  studying  the  yields 
of  second-growth  beech,  yellow  birch,  and  sugar  maple.  In  January, 
1914,  the  Vermont  Agricultural  Experiment  Station  issued  a  bulletin^ 
containing  yield  tables  which  are  the  best  that  have  appeared  up  to  the 
present  time  and  the  best  available  for  use  here.  This  bulletin  is  recom¬ 
mended  to  persons  interested  in  the  details  of  management  of  beech, 
yellow  birch,  and  sugar  maple. 

VOLUME  yields 

The  yields  per  acre  for  hardwood  trees  of  various  ages  and  sizes  are 
given  in  table  16: 

^  Hawes,  A.  F.,  and  Chandler,  B.  A.  The  management  of  second  growth  hardwoods  in  Vermont,  Ver¬ 
mont  Agr.  Exp.  Sta.  Bui.  176:31-86.  1914. 
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TABLE  16.  Yield  per  Acre  of  Mixed  Second-Growth  Hardwood  Stands  of 

Average  Density 


Diameter 

Age 

(years) 

breast-high 
of  average 
tree 

Total 
number 
of  trees 

Lumber 

(board 

feet) 

Additional 

cords 

(inches) 

Site  Quality  I 


20 . 

2  Q 

T  A.  8r» 

30 . 

*2  6 

T  onn 

1 7  •  4 

40 . 

4.6 

880 

3.500 

25 . 0 
24. 1 

50 . . 

5.8 

580 

9.900 

22.9 

60 . 

7.0 

410 

13.800 

20.6 

70 . 

7-9 

320 

15.100 

18.8 

80 . 

15.800 

18.2 

20 

30 

40 

50 

60 

70 

80 


Site  Quality  II 


2.5 

1 ,650 

14.4 

3-3 

1.380 

20.8 

4.1 

1 ,070 

2,000 

21 .2 

50 

750 

4.500 

22.9 

5-9 

540 

8,200 

22.6 

6.6 

420 

I 0 , 900 

20.6 

12,800 

19.4 

Site  Quality  III 


20 . 

2  A 

I  7AO 

T  r\  r\ 

■^o . 

0 

I  460 

T  c  f\ 

40 . 

3-6 

1 , 180 

1 ,000 

17. 1 

50 . 

4-3 

880 

3.000 

21 .2 

60 . 

5-1 

680 

6,600 

17.6 

70 . 

5.8 

540 

9.100 

16.2 

10,600 

15  9 

In  table  17  are  shown,  for  each  site  quality,,  the  mean  annual  and  the 
current  annual  increment  in  cords: 


TABLE  17.  Mean  and  Current  Annual  Increment  in  Cords 


Age 

(years) 

Mean  annual  increment 
(cords) 

Current  annual  increment 
(cords) 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

Site 

Quality  I 

Site 

Quality  II 

vSite 

Quality  III 

40 . 

0.83 

0.67 

0.50 

0.74 

0.54 

0.46 

50 . 

0.79 

0.65 

0.48 

0.64 

0.54 

0.40 

60 . 

0.75 

0.61 

0.47 

0.52 

0.42 

0.34 

70 . 

0.70 

0.57 

0.44 

0.38 

0.36 

0.30 

80 . 

0.66 

0.53 

0.42 

0.34 

0.28 

0.22 
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The  values  given  in  cords  in  table  17  may  be  easily  converted  to  board 
feet  by  allowing  500  board  feet  to  equal  one  cord.  This  figure  is  con¬ 
servative. 

The  greatest  volume  growth  in  a  mixed  hardwood  forest  occurs  while 
the  forest  is  rather  young.  In  a  country  where  there  is  a  good  market 
for  small  wood,  as  in  some  parts  of  Europe,  a  short  rotation,  based  on 
the  period  of  the  greatest  volume  growth,  would  no  doubt  be  the  best 
policy.  In  the  United  States,  and,  more  locally,  in  New  York,  such 
a  market  does  not  exist  and  will  not  for  many  years  to  come;  hence  the 
best  financial  results  will  be  obtained  by  holding  forest  property  until 
a  portion  of  its  volume  has  reached  lumber  sizes  and  consequently  can 
command  a  better  price. 

MONEY  YIELDS 

Yields  in  money  and  interest  are  figured  by  exactly  the  same  methods 
as  for  white  pine  and  red  pine,  the  factors  and  rates  for  figuring  all  details 
of  investments  being  the  same. 

In  converting  the  yield  in  volume  to  yield  in  money  it  becomes  fairly 
difficult  to  find  suitable  stumpage  figures.  It  is  felt  that  a  very  conserva¬ 
tive  figure  for  stumpage  calculations  is  $5  per  thousand  board  feet,  or 
$1.50  per  cord.  These  values  will  in  all  probability  be  exceeded  in  the 
course  of  several  decades,  but,  if  they  are,  the  table  can  yet  be  used  as  a 
guide  in  predicting  the  yields  in  money  and  interest. 

TABLE  18.  Yield  in  Money  per  Acre  of  Northern  Hardwoods 


Money  yield  per  acre 


Age 

(years) 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

20 . 

$  26.10 
38.40 
54.10 

83-85 

99.90 

103.70 

106.30 

$21.60 

31.20 

41.80 

56.85 

74.90 

85.40 

93.10 

^55I6.35 

23.40 

30-65 

46.80 
60. 10 

69.80 
76.85 

30 . 

40 . 

50 . 

60 . 

70 . 

80 . 

INTEREST  YIELDS 

A  study  of  table  18  shows  how  small  are  the  gross  returns  that  can 
be  expected  from  the  northern  hardwoods  in  comparison  to  those  from 
white  pine  and  red  pine.  These  money  yields  are  smaller  in  themselves 
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than  some  of  the  individual  items  concerned  in  figuring  the  total  invest¬ 
ment  charges  at  the  end  of  a  rotation;  hence  it  would  be  useless  to  figure 
interest  for  these,  as  was  done  for  white  pine  and  red  pine. 

Conclusions  are  that  no  private  operator  can  afford  to  invest  money  in 
growing  the  mixed  northern  hardwoods,  with  money  valued  at  five  or  six 
per  cent.  It  is  a  recognized  fact  that,  where  planting  is  to  be  done,  pines 
are  the  trees  to  be  used.  But  at  present  there  are  many  areas  now  coming 
up  to  a  second  growth  of  these  hardwood  species,  v:here  the  land  cost 
nothing,  the  seeding  was  done  entirely  by  nature,  and  nothing  is  spent 
for  protection  and  administration  —  in  other  words,  lands  well  stocked  with 
a  young  growth,  which  is  held  as  being  almost  worthless.  In  such  a  case, 
the  only  expenses  to  be  met  are  the  accumulated  taxes  on  land  and  timber, 
and  those  incurred  from  silvicultural  proceedings.  What  is  to  be  done 
with  these  lands?  Would  it  be  better  to  cut  clear  a  stand  of  young  growth 
and  plant  to  pine,  or  hold  the  hardwood  growth  until  it  reaches  merchant¬ 
able  size?  The  latter  is  undoubtedly  the  thing  to  do.  With  profits  in 
pine  remaining  close  to  the  five-  and  six-per-cent  marks,  an  initial  cost  of 
clearing,  carried  at  compound  interest  to  the  end  of  the  rotation,  would 
materially  reduce  the  interest  earned. 


TABLE  19.  Values  of  Investments  by  Decades 


Accumulated  taxes 

Age 

(years) 

Silvicul¬ 

tural 

expenses 

On  land 

On  timber 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

30 

40 

50 

60 


Money  valued  at  6  per  cent 


$  3-95 

$  5-93 

$  5-15 

$  4-27 

$  3-23 

7-74 

II  .61 

16.86 

13-98 

10.43 

14.52 

21 . 78 

40.83 

26.66 

40.00 

89-43 

Money  valued  at  5  per  cent 


30 . 

$  3-32 

$  4.98 

$  4.92 

$  4.02 

$  3-01 

40 . 

6.04 

9.06 

15. II 

1 2. *46 

9.20 

50 . . 

10.46 

15-70 

34-55 

28.07 

20.61 

60 . 

17.63 

26.52 

71.89 

66.24 

42.4c 

TABLE  20.  Values  of  Investments,  Gross  Returns,  Profit  or  Loss,  and  Interest  Earned  on  Investments 
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With  the  conditions  just  mentioned,  when  accumulated  taxes  and  silvi¬ 
cultural  expenses  represent  practically  the  only  investment  charges,  a 
profit  can  be  obtained  by  holding  these  woodlands  for  thirty  or  forty 
years,  depending  on  the  current  rates  of  interest.  The  values  of  the 
investments  for  timber  on  different  site  qualities  at  different  ages  are  shown 
in  table  19.  The  silvicultural  expenses  are  assumed  at  five  cents  per  acre 
per  year.  Where  it  is  obvious  that  a  loss  is  incurred,  no  calculations  are 
continued. 

The  total  values  of  the  investments  for  timber  on  the  various  site 
qualities,  the  gross  returns,  the  profit  or  loss,  and  the  interest  earned 
over  six  per  cent  and  five  per  cent,  respectively,  are  shown  in  table  20. 
It  will  be  seen  that  the  highest  interest  rates  are  found  on  a  short  rota¬ 
tion.  If  there  is  a  market  for  such  material,  this  is  clearly  the  best  rotation. 
However,  although  an  arbitrary  stumpage  value  of  $5  per  thousand 
board  feet  was  assumed  in  these  calculations,  the  trees  at  the  age  of 
thirty  years  are  too  small  to  be  sawed  into  lumber,  and  until  a  better 
market  exists  for  cordwood  these  percentages  of  interest  cannot  be  obtained. 
If  in  the  future  a  cordwood  market  for  small  material  exists,  as  is  the  case 
in  Europe,  these  values  should  be  realized  on  investments  of  the  amounts 
given.  In  no  case  is  there  found  to  be  any  profit  after  fifty  years  of  growth. 

It  should  be  remembered,  in  using  tables  19  and  20,  that  no  investment 
on  land  or  formation  has  been  included. 

GROUP  III.  THE  SOUTHERN  HARDWOODS 

In  many  regions  scattered  about  in  the  southern  half  of  New  York 
State  are  growths  of  what  might  be  called  southern  hardwoods.  Chestnut 
and  oak,  pure  and  in  mixture  with  each  other  and  with  other  species,  are 
characteristic.  Yields  in  lumber  from  stands  of  second-growth  oak  and 
oak-chestnut  mixtures  are  not  obtainable  at  present,  and  money  and 
interest  yields  cannot  be  presented  for  these  species. 

Much  has  been  done,  however,  for  stands  of  chestnut  with  slight  mixtures 
of  oak.  In  a  bulletin  of  the  United  States  Forest  Service®  there  are 
presented,  more  completely  than  in  any  other  articles  yet  wHtten,  volume 
yields  and  stumpage  prices  for  chestnut,  and  expenses  incident  to  growing 
stands  of  chestnut  sprouts.  The  subjects  are  treated  in  a  manner  very 
similar  to  that  in  which  the  yields  of  white  pine  were  treated  in  the  bulletin 
by  the  same  author  referred  to  under  the  discussion  of  white  pine  yields 
(page  718). 

The  question  of  the  chestnut  bark  disease  will  not  be  discussed  here. 
If  it  is  found  that  the  chestnut  is  doomed,  no  one  will  consider  the  species 
as  a  tree  for  future  management.  If  this  disease  can  be  checked,  table 
21  ma}^  be  used  as  a  guide  to  the  managing  of  chestnut  stands  for  profit. 

*  Frothingham,  E.  H.  Second-growth  hardwoods  in  Connecticut.  U.  S.  Forest  Service.  Bui.  96;  1-70. 
1912. 
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VOLUME  YIELDS 

As  with  other  stands,  the  yields  ^iven  in  table  2 1  must  be  considered 
normal.  They  include,  besides  chestnut,  the  proportion  of  oak  lumber, 
never  exceeding  twenty  per  cent,  which  commonly  exists  in  stands  of  the 
chestnut  type.  The  volume  under  A.dd'it'ioHcil  covds  is  that  from  trees 
too  small  to  be  cut  into  lumber,  and  from  tops  and  branches  of 
logged  trees. 

Yields  are  calculated  for  two  sets  of  products.  In  the  Forest  Service 
bulletin  mentioned,  yields  of  four  classes  are  given,  these  being  cordwood, 
lumber,  ties,  and  poles.  In  this  discussion  only  the  yields  for  lumber  and 
additional  cordwood,  and  for  poles  with  additional  ties  and  cordwood, 
are  considered.  Lumber  with  additional  cordwood  shows  only  medium 
returns.  Yields  from  poles  and  additional  ties  and  cordwood  are  greater 
than  for  any  other  class  of  products,  and  this  class  was  chosen  in  order 
to  show  what  may  be  realized  from  such  stands.  The  figures  in  the  table 
are  for  unmanaged,  even-aged  stands,  and  are  based  on  the  study  of 
one  hundred  and  eighty-seven  sample  plots. 

MONEY  YIELDS 

The  subject  of  money  yields  is  treated  here  in  much  the  same  man¬ 
ner  as  for  white  pine.  Stumpage  prices  were  carefully  figured  by  the  form¬ 
ula  already  given  and  explained, 

'SI 

s  =  - —  c 

I  .OP 

for  many  different  sets  of  conditions,  as  market  price,  hauling  distances, 
and  logging  costs.  The  figures  are  given  in  table  22: 


TABLE  22.  Stumpage  Value  per  Acre  of  Lumber  and  Additional  Cordwood, 
AND  OF  Poles  with  Additional  Ties  and  Cordwood 


Age 

(years) 

Lumber  and  additional  cordwood 

Poles  with  additional  ties  and 
cordwood 

Site 

Quality  I 

Site 

Quality  II 

Site 

Quality  III 

Site 

Quality  I 

Site 

Quality  IT 

Site 

Quality  III 

30 . 

40 . 

50 . 

60 . 

70 . 

$  25.57 
46.74 
69.87 
90.38 
108 . 82 

$16. 10 
29.60 

45.10 
61.50 

77.10 

$  37-78 
92-53 
143-89 

203.83 

267.70 

$19-39 

28.89 

39-95 

50-13 

$  43-10 

85-20 

120.90 

160.20 

$35-58 

67.08 

92.81 

Possibilities  of  Private  Forest  Management  in  New  York  739 

The  average  stumpage  value  of  $4.13  per  thousand  board  feet  was 
used  in  the  converting  of  the  volume  yields  of  lumber  to  money  yields. 
This  figure  is  based  on  a  market  value  of  $18  per  thousand  and  where 
stands  necessitate  a  four-mile  haul  to  market.  In  figuring  these  stumpages 
the  operator  was  allowed  twenty  per  cent  on  his  investment.  The  stump- 
age  value  of  cordwood  comes  to  46  cents  per  cord,  and  is  based  on  a  market 
price  of  $5  per  cord.  Ties  are  held  at  15  cents  apiece  on  the  stump,  based 
on  a  market  value  of  50  cents  apiece.  Poles  have  a  stumpage  value  of 
S2.44  per  pole,  the  maiket  value  being  taken  at  S4"^o.  All  these  figures 
may  be  considered  as  conservative. 

INTEREST  YIELDS 

The  same  general  method  of  calculating  total  investment  charges  is 
used  here  as  was  followed  for  the  northern  hardwoods.  The  initial  costs 
of  land  and  formation  are  not  considered  in  the  investment  charges.  Only 
silvicultural  expenses  and  taxes  on  land  and  timber  are  figured.  The 
methods  and  the  values  are  the  same  as  used  for  the  preceding  groups. 
In  table  23  are  shown  in  detail,  for  both  lumber  and  additional  cordwood, 
and  poles  with  additional  ties  and  cordwood,  the  values  of  the  investments 
by  decades,  carried  forward  at  compound  interest,  at  both  six  and  five 
per  cent.  In  tables  24  and  25  are  shown  by  decades,  for  the  two  classes 
of  products,  respectively,  at  both  rates  of  interest,  the  yields  in  both 

money  and  interest,  the  total  value  of  the  investments,  and  the  profit 
or  loss. 

The  returns  from  lumber  are  much  below  those  from  poles.  Returns 
from  ties  would  rank  about  intermediate  between  the  two. 

As  market  prices  of  products  increase,  so  will  stumpage  prices.  As 
a  result  there  will  be  increase  in  every  detail,  and  ultimately  in  the  interest 
earned.  While  it  is  impossible  to  draw  up  tables  for  every  set  of  con¬ 
ditions  existing  on  the  ground,  the  rates  of  interest  in  the  following  tables 
will  show  what  can  be  expected  from  chestnut,  under  good  management. 
When  conditions  differ,  the  tables  will  at  least  serve  as  guides  for  pre¬ 
dicting  the  interest  that  may  be  obtained.  Reference  to  them  will  show 
to  any  one  interested  a  close  approximation  of  what  may  be  realized  on 
the  investment,  and  will  provide  a  method  by  which  one  may  work  out* 
the  yields  under  his  own  particular  existing  conditions. 
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MOST  FAVORABLE  ROTATIONS 

The  financial  rotation  is  obviously  the  one  of  greatest  interest  to 
a  prospective  investor  in  timber  growing.  He  cares  little  about  the 
maximum  volume  production ,  it  is  the  rate  of  interest  obtained  with  which 
he  is  chiefly  concerned. 

The  rotations  given  are  for  the  different  groups  of  timberlands,  and  are 
those  at  which  money  can  be  returned  to  an  investor  in  excess  of  a  five- 
or  a  six-per-cent  interest  rate.  This  is  brought  out  very  clearly  in  the 
interest  yield  tables  already  given. 

For  practically  every  timber  group,  the  range  of  time  in  which  a  rotation 
of  native  timber  can  be  made  to  pay  is  very  restricted.  Every  phase 
of  growing  timber  has  its  own  individual  problems.  For  almost  every 
class  of  timber,  however,  the  rotation  will  fall  somewhere  between  forty 
and  sixty  years.  While  some  of  the  interest  yield  tables  given*  show  that 
a  rotation  of  about  thirty  years  is  the  most  profitable,  it  is  practically 
certain  that  this  will  not  work  out  in  actual  practice.  If  there  were 
a  good  market  for  small-sized  material,  a  short  rotation  would  undoubtedly 

prove  best;  but  where  only  larger  sizes  can  be  sold,  a  longer  rotation  is 
required. 

The  best  returns  from  white  pine  are  found  to  be  realized  at  forty, 
forty-five,  and  fifty  years.  Under  this  age  limit  the  timber  is  too  small, 
while  above  this  limit  investment  charges  in  ordinary  cases  mount  so 
high  as  to  cause  a  lowering  of  the  rate  earned. 

Fifty  and  sixty  years  show  the  best  returns  from  red  pine,  with  prefer- 
ence  for  a  rotation  of  fifty  years. 

In  the  case  of  northern  hardwoods  the  smaller  rotation  appears  the 
more  profitable,  but,  as  already  explained,  is  not  yet  feasible.  Rotations 
ot  forty  and  fifty  years  are  the  most  favorable. 

Chestnut  and  oak  are  considered  primarily  in  the  group  of  southern 
hardwoods.  When  considered  as  lumber  and  additional  cordwood,  the 
best  returns  are  found  in  rotations  of  forty  and  fifty  years.  If  poles  with 
additional  ties  and  cordwood  are  the  ultimate  products,  a  longer  rotation 
can  be  used.  Forty  years  brings  the  highest  returns,  but  money  can  be 
made  on  rotations  of  both  fifty  and  sixty  years.  ' 


SUMMARY 

_  The  tables  in  this  bulletin  give  the  results  of  attempts  to  show  what 
yields  in  money  and  interest  can  be  realized  on  investments  in  timber 
production.  As  with  any  set  of  tables,  they  cannot  be  followed  to  the 
etter.  Conditions  of  market,  distances  of  hauling,  and  expenses  of 
gging,  are  so  variable  and  complex  that  the  impossibility  of  making  an 
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absolute  set  of  tables  is  apparent.  The  data  on  which  these  tables  are 
based  are  conservative,  and,  so  far  as  possible,  typical  of  average  con¬ 
ditions.  Before  attempting  to  predict  probable  yields  with  them,  a  thorough 
study  should  be  made  of  the  conditions  existing  locally  and  of  the  data 
used  in  their  construction. 

No  yields  are  calculated  which  return  an  interest  of  less  than  five  per 
cent.  In  case  an  investor  has  some  reason  for  carrying  on  the  work  beyond 
that  of  financial  profit,  and  is  willing  to  grow  timber  for  returns  of  less 
than  this  figure,  by  use  of  the  tables  he  can  form  a  fair  idea  as  to  what 

rate  can  be  earned. 

To  sum  up  briefly,  second-growth  white  pine  is  more  desirable  for  man¬ 
agement  than  any  other  class  of  timber.  With  a  rotation  of  forty-five 
years,  returns  of  six  per  cent  and  slightly  over  are  entirely  possible  under 
average  conditions.  The  initial  cost  of  formation  must  be  kept  from 
exceeding  $10  or  $12,  and  must  be  brought  lower  where  possible.  Seldom 
will  it  be  possible  to  grow  white  pine  for  over  fifty  years  at  the  present 
rates  of  stumpage,  and  make  over  six  per  cent.  Owing  to  the  great 
demand  for  white  pine  by  so  many  wood-using  industries,  no  trouble  will 
be  experienced  by  any  owner  in  disposing  of  his  stumpage. 

^  The  returns  from  red  pine  are  more  problematical.  The  yields  as  shown 
bring  but  five  per  cent,  and  this  rate  only  under  the  most  favorable  growing 
conditions.  But  these  yields  are  based  on  stands  of  natural  virgin  stock. 
If  plantation  yields  can  be  increased,  returns  of  over  six  per  cent  can  be 
assured-  here,  as  with  white  pine.  Until  such  yield  data  from  managed 
stands  appear,  the  rate  of  interest  earned  from  growing  such  stands  can¬ 
not  be  given.  If  the  yields  are  practically  the  same  as  given  in  the  volume 
yield  table  for  red  pine,  an  investor  cannot  hope  to  obtain  over  three  and 

four  per  cent  from  growing  this  species. 

Yields  from  mixed  stands  of  beech,  birch,  and  maple  are  greatest  with 
rotations  of  forty  and  fifty  years.  Over  six  per  cent  can  be  obtained. 
This  rate,  however,  takes  into  account  no  initial  cost  of  land  or  of  forma¬ 
tion,  nor  interest  that  would  accrue  on  these  costs.  The'  investment 
charges  represent  merely  taxes  on  land  and  timber  and  a  small  sum  for 
silvicultural  expenses.  No  planting  is  done  with  hardwoods  in  any  region. 
If  land  must  be  purchased  and  an  average  price  of  $5  per  acre  is  paid  for  it, 
a  lower  rate  of  interest  will  result.  In  a  few  cases  a  rate  of  five  per  cent 
may  be  obtained,  but  six  per  cent  is  almost  impossible  under  such  con¬ 
ditions. 

Provided  the  chestnut  bark  disease  does  not  prove  fatal  to  the  future 
growing  of  chestnut,  this  tree  will  be  the  most  profitable  of  all  hardwoods. 
The  tendency  of  chestnut  to  sprout  prolifically,  its  subsequent  rapid  growth, 
its  varied  uses  for  posts,  poles,  ties,  and  lumber,  make  it  a  particularly 
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desirable  tree  to  deal  with.  Chestnut  grown  for  lumber  yields  on  an 
average  close  to  six  per  cent  on  rotations  of  forty  and  fifty  years.  In  the 
more  favorable  situations,  this  rate  seems  almost  assured.  The  largest 
returns,  however,  are  realized  when  the  trees  are  grown  for  poles  and  for 
the  additional  ties  and  cordwood  that  will  naturally  result.  Based  on 
the  market  and  stumpage  values  given,  a  rate  of  six  per  cent  can  be 
obtained  on  rotations  of  as  high  as  seventy  years.  On  rotations  of  forty 
and  fifty  years  higher  returns  can  be  realized;  in  a  few  cases  this  will  run 
up  as  high  as  eight  per  cent.  As  with  the  northern  hardwoods,  the 
rates  earned  take  into  account  no  initial  costs  for  land  or  for  formation 
of  stand,  nor  interest  that  could  be  charged  to  these  costs.  These  items, 
if  included,  would  cause  a  considerable  reduction  in  the  rate  of  interest 
secured.  A  rotation  of  forty  to  fifty  years  will  probably  be  the  most 
favorable  financially  in  every  case. 

It  can  be  seen,  therefore,  that  white  pine  and  chestnut  are  capable  of 
yielding  the  greatest  returns  as  an  investment,  and  are  at  present  the  only 
trees,  with  the  possible  exception  of  red  pine,  that  can  be  safely  grown 
for  profit.  With  the  danger  of  the  bark  disease  looming  so  prominently, 
it  is  altogether  uncertain  whether  or  not  chestnut  can  be  used  at  all  in 
the  future.  While  returns  of  five  and  six  per  cent  can  be  realized  on  the 
growing  of  beech,  birch,  and  maple,  the  small  size  reached  by  these  trees 
at  the  ages  of  forty  and  fifty  years  makes  them  also  an  uncertain  element. 
When  the  markets  demand  material  of  from  eight  to  twelve  inches,  then 
profit  can  be  obtained  with  the  use  of  these  trees. 

In  the  introduction  are  given  a  few  reasons  why  private  industry  cannot 
be  expected  to  practice  forestry  on  the  same  scale  as  public  institutions. 
Conclusions  drawn  from  the  results  of  these  calculations  bear  out  most 
of  these. 

Although  in  a  number  of  instances  a  return  of  six  percent  can  be  realized, 
a  rate  as  high  as  can  be  earned  in  many  other  industries,  this  money 
cannot  be  obtained  until  from  forty  to  fifty  years  after  the  initial  invest¬ 
ment  is  started.  When  an  individual  can  have  this  rate  of  interest  on  his 
investment  annually,  it  is  only  just  to  himself  that  he  should  enter  a  business 
in  which  these  returns  can  be  so  obtained. 

Forestry  must  be  practiced  on  a  large  scale,  and  to  do  this  requires  the 
tying  up  of  a  large  amount  of  capital  at  the  start.  As  a  result,  an  indi¬ 
vidual  must  be  wealthy  and  at  the  same  time  willing  to  assume  the  neces¬ 
sary  fire  risks.  For  corporations  that  own  their  own  land  and  desire  the 
future  use  of  the  wood  products  for  their  own  industries,  reasons  for  private 
forest  management  are  more  logical.  But  private  investors  and  industries 
cannot  be  expected  to  start  investments  for  any  other  object  than  profit 
to  themselves,  either  directly  or  indirectly.  If  the  community  is  to  receive 
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the  benefits  resulting  from  forests,  it  is  the  duty  of  the  public  to  take 
charge  of  the  forests  from  the  first. 

It  is  impossible  to  state  broadcast  whether  or  not  private  forest  manage¬ 
ment  is  feasible.  The  state  of  affairs  in  each  particular  case  will  determine 
that.  With  certain  groups  of  timberlands,  rates  as  high  as  in  any  safe 
conservative  investment  are  shown  to  be  possible. 

If  any  individual  or  corporation  contemplates  such  a  venture,  the  risks 
should  first  be  studied  thoroughly  and  it  should  be  realized  that  no  returns 
are  possible  for  at  least  forty  or  fifty  years.  If  the  prospective  investor 
can  afford  to  proceed  in  the  face  of  these  conditions,  then  private  forest 
management  is  possible  and  feasible;  if  not,  it  is  a  jiroposition  for  public 
enterprise,  for  either  the  community,  the  State,  or  the  Nation. 
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THE  ARMY-WORM  IN  NEW  YORK  IN  1914 

Leucania  unipiincta  Haworth  ^ 

Order,  Lepidoptera  Family,  NoctuidcE 

Harry  H.  Knight  ^ 

It  is  now  eighteen  years  since  Professor  M.  V.  Slingerland’s  ^  bulletin 
on  the  army-worm,  was  published  by  this  station  as  the  result  of  work 
following  the  serious  outbreak  in  1896.  During  1914  came  the  next 
serious  outbreak  of  the  army- worm  in  New  York  State,  and  this  occasion 
afforded  an  opportunity  to  gather  considerable  additional  data  concerning 
the  life  history  and  the  methods  of  control. 

HISTORY 

The  following  paragraphs,  taken  from  the  bulletin  by  Professor  Slinger- 
land,  give  the  historical  account  of  the  army-worm  in  New  York  State. 

Apparently  the  first  record  of  the  occurrence  of  the  army- worm  in  New  York  State 
is  the  following  taken  from  the  Albany  Argus  for  1817:  “  The  black  worm  is  destroying 

the  vegetation  in  the  northern  towns  of  Rensselaer  and  the  eastern  section  of  Saratoga 
Counties.  Many  meadows  and  pastures  have  been  rendered  by  their  depredations 
as  barren  as  a  heath.” 

The  insect  does  not  seem  to  have  again  attracted  attention  in  our  State  for  forty- 
four  years  or  until  1861.  This  is  by  far  the  most  celebrated  of  the  army- worm  years, 
because  the  worms  appeared  in  destructive  numbers  over  an  immense  extent  of  country 
(twenty  States  were  damaged  to  a  greater  or  less  extent) ,  and  also  because  this  outbreak 
called  forth  several  elaborate  articles  by  the  leading  writers  upon  insects.  In  New 
York  State  the  worms  appeared  in  the  vicinity  of  Buffalo,  and  at  several  other  points 
towards  the  western  and  southern  line  of  the  State;  and  also  in  many  places  on  Long 
Island. 

In  1872,  an  army  of  the  worms  was  reported  from  Tioga  County.  Again  in  1875, 
which  was  a  notable  army-worm  year  throughout  the  country,  the  insect  was  very 
destructive  in  the  same  county  and  was  reported  as  swarming  on  Long  Island.  Dr, 
Lintner  states  {Country  Gentleman,  1877,  p.  347)  that  the  worms  abounded  in  many 
portions  of  the  State  in  1876  and  did  serious  damage,  but  the  next  year  the  moths 
were  rarely  seen.  1880  was  also  a  notable  army- worm  year,  especially  in  New  York 
State.  The  worms  were  destructive  in  the  southern  and  eastern  counties  of  the  vState 
in  August,  and  on  Long  Island  the  damage  done  in  June  was  very  great,  creating  much 
alarm.  Bushels  of  the  worms  were  captured  in  post  holes  dug  in  ditches  on  Long 
Island  in  1880,  but  in  1881  scarcely  any  were  seen  on  the  Island. 

In  August,  1882,  the  insect  appeared  in  formidable  numbers  near  Saratoga  vSprings, 
and  was  also  very  destructive  in  Suffolk  County.  In  1885,  the  worms  were  reported 
as  doing  much  damage  in  oats  in  Orange  County.  They  next  attracted  attention 
in  Orleans  County  in  1888,  where  they  injured  the  barley  crop  twenty  per  cent.  Two 
years  later  (1890)  the  worms  are  reported  to  have  destroyed  many  acres  of  timothy 
in  Queens  County.  This  completes  the  record  of  appearances  in  destructive  numbers 
of  the  army- worm  in  New  York  State  previous  to  1896. 


1  The  writer  prefers  to  use  the  familiar  name  Leucania  unipiincta  because  of  the  unsettled  condition 
in  the  classification  of  the  group  containing  the  army-worm  moths. 

2  Mr.  Knight  is  an  industrial  fellow  carrying  on  his  work  in  cooperation  with  the  Genesee  County  Fruit 
Growers’  Association  under  the  direction  of  the  Department  rf  Entomology  of  Cornell  University, 

3  Slingerland,  M.  V.  The  army-worm  in  New  York,  Cornell  Univ.  Agr,  Exp,  Sta.  Bui.  133.  1897, 
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In  speaking  of  the  army-worm  in  the  summer  of  1896,  Professor  Slinger- 
land  states; 

In  New  York  State  the  outbreak  was  the  most  widespread  and  most  destructive 
of  any  before  recorded.  We  have  authentic  reports  of  armies  of  the  worms  having 
worked  in  forty-eight  of  the  sixty  counties  of  the  State.  We  heard  nothing  of  the 
insect  in  the  State  until  about  July  i,  when  letters,  telegrams,  and  even  long-distance 
telephone  messages  began  to  pour  in  from  all  sections.  A  circular  letter  and  telegram 
were  prepared  and  for  nearly  three  weeks  in  July  we  were  kept  busy  answering  the 
urgent  requests  of  the  hundreds  of  correspondents  whose  crops,  in  many  cases,  were 
disappearing,  often  at  the  rate  of  an  acre  or  more  per  day,  down  the  throats  of  the 
armies  of  hungry  worms. 

It  is  evident  from  the  correspondence  and  reports  received  that  the 
army- worm  was  fully  as  numerous  and  widespread  in  the  State  in  1914 
as  it  was  in  1896. 


OUTBREAK  IN  1914 

The  first  indication  of  the  presence  of  army- worms  in  1914  in  western 
New  York  was  on  the  evening  of  June  12,  when  a  moth  of  Leucania  uni- 
piincta,  attracted  by  the  light,  flew  into  the  writer’s  laboratory  on  R.  E. 
Chapin’s  farm  one  mile  south  of  Batavia.  The  next  evening  three  moths 
were  taken,  and  on  the  following  nights  more  were  captured.  The  largest 
number  of  moths  came  into  the  laboratory  from  June  22  to  25.  The  last 
moth  observed  was  on  June  27. 

The  moths  were  soon  forgotten  in  the  rush  of  work,  and  it  was  not  until 
July  14  that  attention  was  again  called  to  the  army-worm.  On  this 
date  army-worms  were  noticed  crossing  the  Alexander  road  near  the 
laboratory.  Examination  showed  that  the  grass  bordering  the  road  had 
been  eaten  bare  in  spots  and  that  the  larvse  were  moving  to  new  pas¬ 
tures.  On  the  sixteenth  of  July  the  writer  was  called  to  John  Price’s 
farm,  situated  two  and  one-half  miles  south  of  Batavia,  where  it  was 
found  that  army-worms  had  already  consumed  all  the  grass  on  about 
forty  acres  of  pasture  situated  on  low-lying  ground  (Plate  XLIII,  2),  and 
that  the  worms  were  rapidly  approaching  an  adjoining  cornfield.  In 
June  this  was  a  very  promising  pasture  with  a  good  seeding  of  timothy 
starting  new  growth.  It  was  here  that  certain  methods  of  control  were 
carried  out,  the  details  of  which  are  given  in  this  bulletin. 

During  the  period  from  July  16  to  20,  army -worms  were  discovered  at 
work  in  several  places  in  Genesee  County  and  likewise  in  other  regions  of 
New  York  State.  The  usual  type  of  damage  was  the  destruction  of  pasture 
lands  and  the  hay  crop,  but  in  many  cases  grain  crops  were  seriously 
injured.  Considerable  damage  was  also  reported  from  other  States, 
namely,  Indiana,  Illinois,  Missouri,  and  Kansas;  reports  of  infestation 
came  from  Kentucky,  Virginia,  and  all  the  States  to  the  northward. 
Eastern  Canada  suffered  the  greatest  damage  by  army-worms  in  its  history. 


Plate  xxxvii 
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1,  MOTHS  OP  ARMY-WORM;  2,  MOTHS  HIDING  IN 
CORNSTALK;  3,  LARV^  SHOWING  COLOR  VARI¬ 
ATION 
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Plate  xxxviii 


2 

1.  OATS  WITH  HEADS  AND  LEAVES  EATEN  OFF  BY  ARMY-WORMS;  2,  WORK  OF 

LARV^  ON  CORN 


The  Army-Worm  in  New  York  in  1914 


753 


In  a  bulletin  by  Arthur  Gibson the  loss  to  crops  is  estimated  ait  $300,000, 
the  greater  part  of  which  occurred  in  the  Province  of  Ontario. 

FOOD  PLANTS 

There  are  certain  wild  grasses  growing  on  low-lying  ground  that  the 
army -worm  seems  to  prefer  above  all  others.  The  species  most  often 
eaten  and  the  one  that  always  showed  brown  first  was  redtop  {Agrostis 
alba)  and  its  varieties.  The  moths  apparently  laid  more  eggs  on  this 
grass  than  on  all  others.  After  the  redtop  was  eaten  bare,  the  larvae 
moved  to  other  plants.  Bluegrass,  timothy,  and  orchard  grass  were 
freely  eaten  when  they  came  in  the  path  of  the  migrating  worms.  Of  the 
cultivated  crops,  oats  suffered  most  with  com  and  barley  next.  The 
leaves  of  young  com  plants  were  stripped  until  nothing  remained  but  the 
midribs  (Plate  XXXVIII,  2).  It  was  noticed  that  the  dark-colored  larvae 
coming  from  pasture  land  would,  after  feeding  two  or  three  days  on  com, 
become  a  lighter  dull  brown  color,  showing  that  the  color  of  the  larva  is 
determined  largely  by  the  food  plant  and  the  amount  of  sunlight 
reaching  it  (Plate  XXXVII,  3). 

Certain  leguminous  plants,  as  has  been  recorded  by  other  observers, 
were  not  touched  by  the  army-worms.  One  hay  field  having  a  mixture 
of  clover,  alfalfa,  timothy,  and  other  grasses,  became  infested  by  the 
migrating  worms  with  the  result  that  all  the  timothy  and  the  wild  grasses 
were  eaten  close,  while  the  clover  and  the  alfalfa  were  not  touched.  In 
some  places  the  worms  entered  fields  of  beans  and  peas,  but  no  injury  to 
these  plants  resulted. 

WHERE  THE  WORMS  DEVELOPED  IN  GENESEE  COUNTY 

It  has  been  stated  in  the  literature  that  army-worms  usually  develop 
in  old  pastures  and  meadows,  where  the  rankest  grass  grows.  During 
the  summer  of  1914  it  was  noted  that  low-lying  grasslands,  usually  too 
wet  for  cultivation,  were  centers  of  infestation,  and  that  from  such  places 
the  worms  migrated  to  cultivated  crops.  The  writer  also  desires  to 
stress  the  fact  that  low-lying  tile-drained  land  sown  to  oats  or  barley, 
may  also  become  heavily  infested  by  moths,  which  are  attracted  to  such 
situations  for  laying  eggs. 

It  was  clearly  established  that  the  moths  may  lay  their  eggs  in  a  field 
of  oats  during  June,  and  that  the  developing  larvae  may  destroy  the 
crop.  This  occurred  in  a  field  of  oats  thirty  acres  in  extent  on  the  Chapin 
farm.  The  soil  was  largely  muck,  and  nothing  could  be  grown  on  it 
until  it  was  tile-drained.  In  1913  the  field  was  planted  to  com,  which 

*  Gibson,  Arthur.  The  army-worm,  Canada  Agr.  Dept,,  Entomological  Branch,  Bui,  9.  1915. 
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was  given  the  usual  cultivatwn;  in  the  spring  of  1914  it  was  planted  to 
oats.  Moths  were  taken  in  close  proximity  to  the  oats  during  June. 
On  July  16,  the  army- worm  having  been  found  on  neighboring  farms, 
a  thorough  search  was  made  for  it  around  the  edges  of  the  oat  field  and 
on  adjacent  grasslands,  but  no  signs  of  the  larvae  were  found.  On  July 
25  it  was  accidently  discovered,  while  taking  a  short  cut  through  the 
oat  field,  that  the  central  and  low-lying  part  of  the  field  of  oats  was  nearly 
destroyed  by  the  worms.  The  caterpillars  were  working  outward  to 
higher  ground  as  the  oats  were  consumed,  but  scarcely  a  single  larva 
could  be  found  around  the  edges  of  the  field,  which  was  bordered  by 
cultivated  ground  on  all  sides  but  one.  Several  larvae  in  the  third  instar 
were  found  in  the  low  ground  in  the  central  part  of  the  field.  Poisoned 
bait  scattered  through  the  oats  was  found  to  be  a  very  effective  control 
measure. 

Another  oat  field  of  four  acres  situated  on  similar  ground  was  then 
examined  and  found  to  be  infested.  At  Byron,  larvae  were  found  at  work 
in  a  field  of  barley,  which  had  cultivated  ground  on  all  sides.  Here  again 
the  poison  bait  was  effectively  used  for  controlling  the  army- worms. 

The  severely  infested  fields  of  oats  had  the  appearance  of  fields  of 
smooth-stemmed  reeds  (Plate  XXXVIII,  i),  for  the  larvas  ate  the  leaves 
off  close  to  the  stems,  then,  climbing  higher,  devoured  the  heads  (Plate 
XXXIX,  i).  The  pedicel  was  most  often  cut  first,  thus  allowing  the  spike- 
lets  to  drop  before  the  larvag  could  reach  them.  The  ground  was  covered 
with  oats  cut  in  this  way.  The  worms  crawling  over  the  ground  were 
sometimes  observed  to  eat  the  felled  oats,  but  the  greater  part  of  the  grain 
was  wasted  and  not  eaten.  The  scales  covering  the  grain  were  eaten,  but 
the  kernel  was  rarely  injured.  From  the  field  of  thirty  acres  there  were 
harvested  269  bushels  of  oats  at  a  cost  of  $4.69  per  bushel.  The 
army -worms  destroyed  more  than  half  the  crop,  but  in  addition  wet 
weather  during  harvest  contributed  further  to  the  loss. 

THE  LIFE  CYCLE 
JULY  BROOD  OF  LARViE 

On  July  14  the  larvae  were  first  found  at  work,  and  at  this  time  many 
of  them  were  more  than  half  grown.  The  moths  that  laid  the  eggs  for 
this  brood  were  observed  flying  during  the  period  from  June  12  to  27. 
The  greatest  amount  of  damage  done  by  the  larvae  was  during  a  period 
from  July  14  to  2 5.  The  first  pupa  was  found  on  July  2 1 ,  but  the  majority 
of  the  larvae  pupated  during  the  period  from  July  27  to  August  i.  The 
pupae  were  formed  in  cracks  in  the  ground,  under  clods  (Plate  XLIV,  2)  and 
;s tones,  or  wherever  the  Is^rvse  could  gain  access  to  the  soil,  Pupation 
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took  place  most  often  in  the  loose  earth  without  a  trace  of  a  cocoon, 
but  in  some  cases  there  appeared  to  be  a  slight  webbing  of  the  soil 
particles. 

MOTHS  IN  AUGUST 

From  pupae  collected  on  July  26,  the  first  moth  emerged  on  August 
8,  and  several  more  on  August  10.  However,  it  was  on  August  12  that 
the  main  part  of  the  brood  emerged.  On  that  day  there  were  showers 
in  the  morning,  but  the  afternoon  was  sunshiny  and  very  warm.  In 
the  oat  field  where  the  larvas  had  been  numerous,  moths  were  observed 
coming  out  in  large  numbers  on  the  higher  ground  which  was  drying 
off  rapidly.  The  rain  followed  by  the  heat  and  the  sunshine  seemed  to 
produce  exactly  the  right  condition  to  bring  forth  the  moths.  Hundreds 
were  observed  climbing  up  on  oat  stems  or  other  objects  to  dry  their 
wings  (cover  page) .  After  the  wings  were  fully  expanded  and  dry,  the  moths 
usually  made  a  short  fiight  and  sought  cover  under  any  object,  such  as  a  bit  of 
dry  cornstalk  (Plate  XXXVH,  2) ,  that  shielded  them  from  the  sun.  When 
disturbed  the  moths  flew  with  a  rapid  jerky  motion,  then  alighted  usually 
within  twenty  yards  from  the  starting  point.  On  August  14,  when  the 
oats  were  cut,  the  moths  flew  up  in  droves  before  the  binder.  Each 
evening  those  moths  that  emerged  during  the  day  flew  away  in  all  direc¬ 
tions,  probably  in  search  of  food  and  for  mating.  By  August  23  it  was 
hard  to  find  pupas,  and  the  last  moth  observed  to  emerge  came  out  on 
that  date.  It  was  then  difficult  to  find  a  moth  hiding  in  the  field  where 
so  many  had  emerged  previously.  This  may  explain  why  the  army- worm 
has  not  been  recorded  as  injurious  on  the  same  farm  two  years  in  succes¬ 
sion.  Certain  it  is  that  the  moths  scattered  in  all  directions  and  con¬ 
tinued  to  fly  during  the  last  half  of  August  and  the  first  part  of  September. 
Specimens  of  the  August  brood  of  moths  were  often  attracted  to  the 
electric  lights  in  the  laboratory,  and  on  September  2  many  moths  were 
seen  flying  around  electric  lights  in  Batavia. 

The  moths  fed  on  various  sweet  substances  for  a  week  or  ten  days 
before  laying  eggs.  In  the  cages  the  moths  were  given  sweetened  water 
on  bits  of  cotton  and  parts  of  ripe  banana.  In  the  open  the  moths  were 
observed  in  the  dusk  of  evening  to  feed  on  mashed  and  decaying  apples, 
and  they  were  also  seen  sipping  the  nectar  of  catnip.  On  September  7 
one  mxoth  was  observed  feeding  on  a  ripe  apple  hanging  on  the  tree. 

The  first  eggs  laid  in  the  breeding  cages  were  deposited  on  August 
24  by  a  moth  that  had  emerged  on  August  12.  Other  moths  laid  on  the 
twenty-sixth  and  during  the  week  following.  The  eggs  were  laid  in 
masses  from  twenty-four  to  sixty,  tucked  under  the  leaf  sheaths  at  the 

base  of  oat  stems  (Plate  XXXIX,  2),  in  a  way  very  similar  to  that  found 
by  Professor  Slingerland. 
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SEPTEMBER  BROOD  OF  LARV^ 

The  first  egg  mass  hatched  on  September  2,  and  several  others  on  the 

ilT  Plale  mT?*"  the  first  week  is  shown 

’3'  y  September  28  most  of  the  larvae  were  one- third 
grown  while  some  were  nearly  half  grown.  At  this  date  many  of  them 
were  taken  from  Batavia  to  Ithaca  and  placed  in  a  large  screen  cage 
where  they  were  to  pass  the  winter  (PlateXL,  3) .  The  cage  was  placedover 
a  growth  of  orchard  grass,  and  by  October  20  most  of  it  had  been  eaten 
by  the  larva;,  so  that  fresh  grass  had  to  be  supplied.  On  November  4 
It  was  noticed  that  several  of  the  larva;  were  full  grown  and  remained 
curled  at  the  base  of  the  grass  stools.  The  cage  was  inspected  on  Decem¬ 
ber  2,  and  after  short  examination  four  pupa;  were  found.  Larva;  were 
a  so  noted,  some  less  than  half  grown,  others  practically  full  grown. 
The  remaining  pupa;  and  larva  were  not  disturbed,  as  it  was  desired  to 
let  them  pass  the  winter  in  a  natural  condition. 


PUP^  IN  NOVEMBER 

Though  the  pupae  were  not  observed  until  December  2 ,  it  is  quite  evident 
that  they  were  formed  during  the  period  from  November  15  to  20,  when 
the  weather  was  unusually  mild.  No  moths  emerged  before  cold  weather 

set  in  and  thus  the  brood  went  into  winter  quarters  in  both  the  larval 
and  the  pupal  state. 

HIBERNATION 

The  condition  in  which  the  insect  may  pass  the  winter  has  been  the 
subject  of  much  speculation  in  the  past.  Having  this  point  in  mind  the 
wnter  was  interested  to  learn  how  the  pupa;  and  the  larvs  would  fare 
tlmough  the  wmter.  The  first  spring  activities  were  noted  on  March  5 
when  a  larva  was  seen  m.oving  about  in  the  cage.  Before  the  frost 
had  gone  out  of  the  ground,  some  larva;  were  observed  feeding  on  grass 
blades  that  were  showing  green.  The  cage  was  not  disturbed  at  this 
tme.  but  all  the  ground  surrounding  it  was  examined  for  any  larv® 
that  might  have  escaped  early  in  the  fall.  Five  were  found,  which 
had  spent  the  winter  in  stools  of  orchard  grass.  Two  of  these  were  about 
one-third  grown,  while  the  others  were  more  than  half  grown. 

The  frost  was  well  out  of  the  ground  by  April  6,  so  an  examination  was 
made  to  find  out  how  many  pupae  were  in  the  cage.  The  ground  was  dug 
up,  and  there  were  found  fourteen  pupae  and  three  half-transformed 
arvae,  which  had  died  in  that  condition.  Larvae  were  found  in  all  stages, 
rom  one- third  grown  to  a  few  which  were  apparently  full  grown.  The 
pupae  did  not  appear  to  be  alive,  and  later  it  was  found  that  all  of  them 
had  died.  When  these  pupae  were  opened,  the  contents  were  decayed, 
and  It  was  evident  that  they  were  unable  to  stand  the  winter  freezing! 
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Plate  xxxix 
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1,  WORK  OF  army-worms  ON  OAT  HEADS;  2,  POSITION  OF  EGGS  ON 
OAT  STEMS;  3.  WORK  OF  YOUNG  LARV^  ON  GRASS 
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Plate  xl 
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1,  TWO  PARASITES,  GONIOMIMA  UNIFASCIATA  AND  WINTHEMIA  QUADRIPUSTU- 
LATA,  OF  THE  ARMY-WORM  WITH  THEIR  EGGS  GLUED  TO  THE  LARV^F:;  2,  LARV,^: 
OF  LEUCANIA  PSEUDARGYRIA;  3,  OUTDOOR  CAGE  IN  WHICH  ARMY-WORMS 
PASSED  THE  WINTER 
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The  larvae  had  pupated  around  the  stools  of  grass  and  in  among  the  roots, 
but  in  no  case  were  they  found  at  a  greater  depth  than  one  inch. 

On  April  17,  eleven  of  the  larvae  were  moved  to  the  laboratory  at  Batavia. 
Three  of  the  largest  died  of  some  disease  the  latter  part  of  the  month.  It 
was  noted  that  a  peculiar  black  spot  developed  on  the  side  of  two  larvae, 
and  these  died  very  slowly.  One  larva  had  pupated  by  the  sixteenth  of 
May,  but  a  predacious  beetle  entered  the  cage  and  destroyed  it  before  the 
moth  could  emerge.  Another  larva,  which  was  less  than  half  grown  when 
the  frost  left  the  ground,  had  transformed  and  emerged  as  a  moth  on 
June  5.  Of  the  larvae  that  had  been  left  over  winter  in  a  cage  at  Batavia, 
nothing  but  the  remains  of  five  pupae  were  found.  Some  time  was  spent 
the  latter  part  of  April  searching  for  the  larvae  in  places  where  the  brood 
had  been  present  in  1914,  but  none  were  found. 

THE  ARMY-WORM  IN  1915 

Many  moths  of  hibernating  species  were  captured  by  Dr.  William  T. 
M.  Forbes  and  others,  by  means  of  sugar  baits  during  the  early  spring  at 
Ithaca,  but  no  specimens  of  Leucania  unipuncta  were  taken  until  May  12, 
when  a  single  individual  was  captured.  While  capturing  moths  by  this 
process  in  Cattaraugus  County  from  June  7  to  10  from  three  to  six  moths 
were  taken  each  evening.  April  was  an  unusually  warm  month,  and 
had  the  species  wintered  over  as  moths  some  would  have  doubtless  been 
captured  during  that  period.  There  are  records  from  New  Jersey  ^  of 
moths  being  taken  during  the  winter  months,  but  thus  far  there  are  no 
such  records  for  New  York. 

The  question  is  often  asked  why  there  is  such  an  abundance  of  army- 
worms  one  year  and  none  the  year  following.  Perhaps  this  can  never 
be  answered  accurately,  but  from  the  studies  made  on  the  1914  broods 
some  explanation  for  the  scarcity  of  army-worms  in  1915  is  found. 

When  a  brood  becomes  very  abundant,  the  insect  parasites  and  other 
natural  enemies  increase  to  even  a  greater  extent.  At  least  sixty  per  cent 
of  the  July  brood  was  destroyed  by  these  agencies.  The  August  brood 
of  moths  was  still  very  large,  and  laid  eggs  for  the  fall  brood  of  worms. 
In  September  and  October  the  young  larvae  did  not  find  the  succulent 
grasses  on  which  to  feed.  The  natural  enemies  were  still  very  abundant 
and  took  heavy  toll.  But  the  most  important  factor  affecting  army- 
worms  appears  to  be  weather  conditions.  The  fall  of  1914  was  very  mild, 
warm  weather  continuing  into  November.  This  allowed  the  fall  brood 
of  larvae  to  become  mature,  and,  as  was  noted  in  the  cages,  nearly  half  of 
them  changed  to  the  pupal  state.  The  pupae  were  unable  to  stand  the  rigors 
of  winter,  and  thus  half  or  more  of  the  fall  brood  perished.  The  few 
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larvae  that  did  not  attain  maturity  were  able  to  hibernate  in  this  condition. 
In  the  spring  it  was  found  that  those  which  escaped  predacious  beetles 
were  subject  to  certain  diseases,  and  thus  many  of  them  died.  Certain 
it  is,  very  few  moths  emerged  in  May  and  June  to  produce  a  July  brood 
of  army-worms. 

In  1915  moths  were  often  taken  during  the  last  of  May  and  the  first 
two  weeks  in  June  but  were  much  less  abundant  than  during  June,  1914. 
The  summer  brood  of  larvae  was  not  reared  in  the  cages,  but  records  of 
moths  taken  in  the  fall  give  some  further  data  on  the  life  history.  Begin¬ 
ning  on  September  22  the  writer,  as  well  as  other  observers,  captured 
specimens  of  the  moths  coming  to  lights.  The  last  moth  taken  was  on 
the  evening  of  October  2 .  It  is  interesting  to  note  that  though  the  moths 
began  flying  at  an  earlier  date  in  1915  than  the  year  previous,  the  develop¬ 
ment  of  the  summer  brood  of  army- worms  was  more  prolonged,  so  that 
the  moths  did  not  come  forth  until  the  latter  part  of  September.  An  ex¬ 
planation  for  this  can  be  found  in  the  weather  conditions  for  the  summer  of 
1915.  The  season  was  excessively  rainy  and  unusually  cool,  which  con¬ 
dition  retards  the  development  of  the  larvse.  It  is  evident  that  the  fall 
brood  of  larvae  for  1915,  starting  so  late,  will  not  have  opportunity  to  reach 
the  pupal  state.  Thus  what  larvae  there  are  will  have  a  better  chance  to 
pass  the  winter. 

SUMMARY  OF  SEASONAL  LIFE  HISTORY 

The  army- worm  first  attracted  attention  in  1914,  when  an  unusual  num¬ 
ber  of  moths  began  coming  to  the  lights  in  the  field  laboratory  at  Batavia. 
The  moths  were  observed  flying  about  the  lights  from  June  12  to  27. 
These  moths  laid  eggs  for  the  July  brood  of  army-worms.  The  larvae 
were  first  discovered  at  work  in  the  field  on  July  14,  at  which  date  most  of 
the  larvae  were  about  half  grown.  From  July  15  to  27  the  ravages  of 
army- worms  attracted  much  attention  throughout  the  State.  The 
larvae  of  this  brood  began  pupating  about  July  21,  but  the  majority  trans¬ 
formed  between  July  27  and  August  2.  The  pupal  period  lasted  from 
twelve  to  fifteen  days.  Moths  began  emerging  on  August  8,  but  the 
largest  number  came  forth  on  August  1 2 .  These  moths  began  laying  eggs 
on  August  24  and  continued  to  lay  until  the  first  part  of  September.  By 
September  10  the  moths  had  practically  disappeared.  The  first  larvae 
of  the  second  brood  began  hatching  on  September  2,  and  a  large  number 
of  eggs  hatched  on  the  three  following  days.  These  larvae  had  favorable 
weather  for  development  during  September  and  October,  so  that  more 
than  half  the  brood  was  mature  by  the  middle  of  November.  The  unusually 
warm  weather  the  latter  part  of  November  caused  the  larvae  to  transform 
to  pupae.  The  cold  weather  of  December  came  on  before  the  moths  had 
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a  chance  to  emerge,  thus  the  brood  went  into  hibernation  in  both  the 
pupal  and  the  larval  state.  The  pupae  were  unable  to  survive  the  winter, 
consequently  a  large  part  of  the  brood  was  destroyed  by  natural  agencies. 
The  larv$,  which  were  from  one-third  to  three-fourths  grown,  hibernated 
successfully,  curling  up  about  the  roots  in  stools  of  grass.  Predacious 
beetles  and  disease  killed  a  large  part  of  the  larvae  before  they  were  mature 
in  the  spring,  but  those  that  survived  began  feeding  as  soon  as  the  first 
grass  showed  green,  and  most  of  them  completed  their  growth  by  the 
first  week  in  May.  The  first  moth  was  taken  on  May  1 2  at  Ithaca.  During 
the  last  week  in  May  and  for  two  weeks  in  June  the  moths  were  often 
taken  at  lights  or  by  sugar  baits.  This  brood  of  moths  was  not  large 
enough  to  produce  such  armies  of  worms  as  appeared  in  i9i4>  3'Hd  in  fact 
no  reports  came  in  to  indicate  their  presence. 

The  summer  of  1915  was  unusually  damp  and  cool,  which  is  an  unfavor¬ 
able  condition  for  the  development  of  the  larvae.  The  moths  from  this 
small  summer  brood  did  not  appear  until  the  last  week  in  September, 
more  than  a  month  later  than  was  the  case  in  1914.  The  last  moth  taken 
was  on  October  2,  and  this  specimen,  kept  in  a  cage,  died  soon  after.  It 
is  most  probable  that  the  larvae  hatching  from  eggs  of  the  September 
moths  will  not  be  more  than  half  grown  by  the  time  cold  weather  arrives. 
The  insects  will,  therefore,  undoubtedly  pass  the  winter  in  the  larval 
condition. 

AN  ALLIED  SPECIES 

Leucania  pseudargyria  Gn. 

While  searching  for  the  hibernating  larvae  of  the  army-woim  during  a 
warm  spell  the  latter  part  of  February,  1915,  the  writer  found  under  leaves 
and  about  the  roots  of  grasses  certain  reddish  brown  larvae,  which  very 
much  resembled  those  of  Leucania  unipuncta.  These  larvae  were  later 
reared  and  found  to  be  the  closely  related  species,  Leucania  pseudargyria. 
The  only  noticeable  difference  between  the  larvae  of  this  species  and  those 
of  the  true  army -worm  was  the  absence  of  the  fine  yellow  lines  on  the  sides 
of  the  caterpillar.  Both  species  hibernate  as  larvae,  curled  up  about  the 
roots  of  grasses,  and  in  this  case  they  found  good  protection  in  stools  of 
orchard  grass.  The  larvae  were  active  and  eating  grass  on  warm  days 
during  the  first  week  in  March.  Some  of  these  were  taken  into  the  in¬ 
sect  ary  and  reared  under  artificial  conditions;  these  developed  into  moths 
during  the  last  of  April.  One  larva  was  reared,  however,  under  natural 
conditions.  This  individual  had  become  full  grown  by  May  13,  and 
formed  a  slight  cocoon  of  twisted  grass  roots.  The  larva  remained  in  this 
condition  of  inactivity  until  June  2,  when  it  changed  to  a  pupa.  The  pupa 
was  very  similar  to  that  of  the  army-worm,  and  the  only  difference  noted 
was  in  the  formation  of  the  cocoon.  In  this  instance  the  pupal  period 


760 


Bulletin  376 


lasted  for  forty-one  days,  as  the  moth  did  not  emerge  until  July  12.  The 
continual  rains  and  cool  weather  through  June  probably  prevented  the 
moth  from  emerging  sooner.  It  appears  that  the  moth  of  this  species,  like 
that  of  the  army-worm,  will  not  emerge  readily  under  damp,  cool  con¬ 
ditions,  but  after  the  pupa  and  its  surroundings  have  had  a  day  or  two 
of  dry  weather,  the  moth  will  come  forth. 

NATURAL  ENEMIES 

When  the  army -worm  becomes  abundant,  as  in  1914,  there  appear 
many  parasitic  and  predacious  enemies,  which  help  to  reduce  the  brood 
to  normal  numbers.  Observations  on  the  parasites  that  were  reared  from 
the  army-worm  last  summer  are  herewith  recorded,  including  data  on 
certain  predacious  forms. 


PARASITIC  ENEMIES 
PARASITIC  FLIES 

Two  species  of  parasitic  flies  were  very  common  in  the  infested  fields, 
and  both  are  well-known  enemies  of  the  army- worm.  Winthemia  quad- 
ripustulata  Fabr.,  known  as  the  red-tailed  tachina  fly,  was  present  in 
greatest  numbers.  This  species  and  the  yellow-tailed  tachina  fly,  Gonio- 
mima  unijasciata  Desv.,  were  able  to  parasitize  from  fifty  to  sixty  per 
cent  of  the  worms  in  certain  fields.  These  flies  glue  their  tiny  white  eggs 
onto  the  necks  of  the  army- worms  (Plate XL,  i),  where  the  egg  hatches  into 
a  maggot  that  bores  through  the  skin  of  the  larva  and  feeds  on  the 
tissues  within.  After  ten  or  twelve  days  of  feeding  the  maggot  becomes 
miature,  leaves  the  body  of  the  dying  caterpillar,  and  enters  the  soil.  Here 
the  m-aggot  changes  to  the  little  brown  pupariiun  from  which  the  fly 
emerges  about  ten  days  later.  Often  army-worms  were  seen  that 
had  from  six  to  ten  eggs  glued  to  their  skin.  In  some  cases  the  puparia 
are  formed  in  the  dead  body  of  the  caterpillar,  and  in  one  instance  five 
puparia  were  removed.  Some  maggots  were  able  to  emerge  from  cater¬ 
pillars  that  were  killed  with  poison  bait.  Unless  the  parasitic  maggots 
were  nearly  mature  when  the  host  was  poisoned,  they  were  found  to  perish. 
August  1 2  was  the  first  dry  day  following  a  period  of  damp  weather,  and, 
when  the  ground  began  to  dry  out,  the  flies  and  the  moths  cam.e  forth  in 
hordes.  The  flies  ran  over  the  ground  and  sometimes  climbed  oat  stems 
before  their  wings  were  dry.  In  an  infested  oat  field  the  flies  became  so 
thick  that  their  wings  kept  up  a  continual  hiunming,  somxwhat  similar 
to  the  buzzing  of  bees.  The  flies  were  rather  common  in  the  fields  through¬ 
out  August  and  well  into  September,  when  they  were  probably  attracted 
to  the  places  where  the  new  brood  was  developing.  As  late  as  September 


Bulletin  376 


Plate  xli 


1,  CALOSOMA  CALIDUM  FEEDING  ON  ARMY-WORMS;  2,  MALE  AND  FEMALE 
ICHENUMON  LjETUS\  3,  COCOON  OF  METEORUS  COMMUNIS;  4,  MALE  AND 
FEMALE  ICHNEUMON  L^TUS  ALIVE;  5,  PUPA  OF  ARMY-WORM  DESTROYED 
BY  GROUND  BEETLE 
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Plate  xlii 
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1,  A  STINKBUG  (APETETICUS  CYNICUS)  DESTROYING  AN  ARMY-WORM;  2, 
COCOONS  OF  BRACONID  PARASITES;  3,  ARMY-WORMS  AT  BOTTOM  OF  POST 
HOLE  IN  TRENCH 
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20  two  or  three  specimens  of  the  red- tailed  tachina  fly  were  attracted  to 
the  cages  where  larvae  of  the  new  brood  were  kept. 

braconid  parasites 

M ctcoTHS  cofnfyiHitis  Cresson  is  a  very  interesting  little  parasite,  the  larva 
of  which  emerges  from  the  army-worm  and  spins  a  cocoon  at  the  end  of  a 
silken  anchor  line  (Plate  XLI ,  3) .  Many  of  these  were  observed  attached  to 
oat  stems  in  badly  infested  fields.  In  an  infested  meadow  near  Corfu 
the  cocoons  of  this  species  were  very  common,  being  attached  to  weeds 
and  stems  of  grasses  everywhere. 

Apanteles  militaris  Walsh  is  a  little  braconid  parasite  which  was  rather 
common  in  all  the  infested  fields.  Several  would  emerge  from  one  army- 
worm,  and  the  groups  of  the  tiny  cotton-like  cocoons  were  seen  dotting 
the  ground  ever^w^here  (Plate  XLI  I,  2). 

Apanteles  rufocoxalis  Riley  was  another  species  often  bred  from  the 
armv -worms,  and,  like  the  preceding  species,  made  a  group  of  tiny  silken 
cocoons.  These  braconid  parasites  were  kindly  determined  by  A.  B. 
Gahan,  of  the  United  States  Bureau  of  Entomology. 

ICHNEUMON  PARASITES 

Ichneumon  Icetus  Brulle,  a  large  and  interesting  parasite,  was  bred  in 
considerable  numbers  from  the  pupae  of  army-worms,  and  certain  points 
in  the  life  history  were  determined  including  recognition  of  the  female, 
which  heretofore  had  gone  imder  other  names.  The  larva  of  the  parasite 
begins  to  develop  in  the  caterpillar  host  but  does  not  attain  its  growth 
until  the  host  changes  to  a  pupa.  The  parasitic  lar\^a  consumes  the  con¬ 
tents  of  the  pupa,  and  itself  nearly  fills  the  space  before  pupating.  From 
army -worm  pupae  formed  on  July  25  to  28,  male  parasites  began  to  emerge 
on  August  15  and  continued  to  appear  during  the  week  following.  By 
August  22  females  of  I .  funestus  Cr.  and  I.  canadensis  Cr.  began  to  emerge 
from  the  pupae  in  cages.  On  August  23  the  parasites  were  noted  to  be 
rather  numerous  around  an  oat  field  that  was  badly  infested  with  army- 
worms.  A  male  of  I.  Icetus  was  observed  to  copulate  with  a  newly  emerged 
female  of  I.  funestus  on  August  25.  The  female  was  resting  on  an  oat  straw 
when  the  male  approached  from  infront  (Plate  XLI,  4),  grasped  her  quickly, 
at  the  same  time  thrusting  its  abdomen  below  and  clasping  the  ovipositor 
with  the  tip  of  the  abdomen.  Copulation  was  observed  three  different 
times.  From  these  observations  it  may  be  concluded  that  the  females  of 
1.  funestus  and  I.  canadensis  are  in  fact  the  females  of  I.  Icetus  Brulle. 
This  has  been  explained  in  an  article  in  the  Journal  of  Economic  Ento- 
mologyf  from  which  the  following  is  quoted: 

®  Knight,  H.  H.  Notes  of  Ichneumon  Icetus  Brulle.  Journ.  econ.  ent.  8:514-515.  IQIS* 
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In  rearing  specimens  it  was  noted  that  the  abdomen  of  certain  females  was  entirely 
ferruginous  at  emergence  and  then  after  a  few  hours  acquired  the  black  coloration 
at  the  base  of  the  segments.  I.  canadensis  and  I.  funestus  are  separated  on  the  basis 
of  the  presence  or  absence  of  black  at  the  base  of  the  abdominal  segments.  A  series 
of  specimens  shows  a  gradation  of  forms  from  the  typical  canadensis  to  funestus.  From 
these  observations  it  appears  that  they  are  females  of  the  same  species.  The  female 
of  I.  Icetus  and  the  males  of  I.  funestus  and  I.  canadensis  have  heretofore  remained 
unrecognized.  Brulle  (1846)  described  7.  Icetus  from  a  male.  In  a  note  following 
the  description  a  female  is  mentioned  and  certain  points  of  difference  are  described. 
Evidently  this  female  was  some  other  species  for  both  Provancher  and  Cresson  were 
unable  to  recognize  the  female  of  7.  Icetus.  Say,  in  1835,  described  the  male  Icetus 
but  instead  of  giving  it  a  new  name  he  referred  to  it  as  being  the  male  of  a  previously 
described  species,  Ichneumon  paratus  Say. 

It  may  be  concluded  from  the  foregoing  breeding  experiments  that  7.  canadensis 
Cresson  and  7.  funestus  Cresson  are  females  of  Ichneumon  Icetus  Brulle.  Since  Ichneumon 
Icetus  Brulle  has  priority  over  Cresson’s  species  the  latter  must  be  considered  synonyms. 

Synonomy  of  Ichneumon  Icetus  Brull6 

1835  Ichneumon  paratus  Say  (male  only).  Bost.  Jour.  Nat.  Hist.,  i :  228  (LeConte  ed.). 

1846  Ichneumon  Icetus  Brulle  (male  only).  Hist.  Nat.  Ins.  Hym.,  4  :  303. 

1864  Ichneumon  funestus  Cresson  (female).  Proc.  Ent.  Soc.  Phil.,  3  :  166. 

1869  Ichneumon  canadensis  Cresson  (female).  Trans.  Am.  Ent.  Soc.,  i  ;  308. 

1875  Ichneumon  hoesitans  Provancher  (female).  Nat.  Can.,  7  :  80. 

1877  Ichneumon  hoesitans  Vvov funestus  Cress.  Cresson,  Trans.  Am.  Ent.  Soc., 
6  :  179. 

Males  of  I.  Icetus  have  been  taken  during  the  winter  months  in  decaying 
logs.  On  a  warm  day  during  December,  1914,  the  writer  took  a  male 
specimen  on  the  walk  in  front  of  the  Cornell  insect  ary.  On  March  14, 
1915,  some  twenty  specimens,  all  females,  were  found  hibernating  in  a 
group  about  eight  inches  from  the  surface  in  a  gravel  bank.  This  lot  of 
speeimens  gives  a  series  showing  both  the  canadensis  and  funestus  forms. 
The  abundanee  of  the  species  in  the  spring  of  1915  is  undoubtedly  due  to 
the  unusual  numbers  of  the  army-worm  in  1914. 

PREDACIOUS  ENEMIES 
PREDACIOUS  BUGS 

Among  the  most  interesting  of  the  predaeious  enemies  was  the  large 
reddish  brown  stinkbug,  Apeteticus  cynicus  Say.  This  species  was  very 
common,  feeding  on  army -worms  in  oats.  The  stinkbug  inserts  its  beak 
into  the  larva,  and  after  a  struggle  the  army-worm  is  swung  free  in  the 
air,  where  it  is  unable  to  grasp  objects.  Its  captor  slowly  sucks  out  the 
lifeblood,  and  after  a  few  minutes  nothing  remains  but  the  shriveled  skin 
of  the  army-worm  (Plate  XLII,  i). 

PREDACIOUS  BEETLES 

Of  all  the  predacious  beetles  Calosoma  calidum  Fabr.,  the  large  fiery 
hunter,  was  most  conspicuous.  Specimens  were  frequently  seen  in  all 
centers  of  infestation,  where  they  helped  materially  to  reduee  the  numbers 
of  army-worms.  When  eaged,  the  beetles  ate  from  three  to  five  army- 
worms  eaeh  day,  and  after  a  fast  of  two  days  one  would  eat  three  in 
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succession  before  stopping  (Plate  XLI,  i).  The  beetles  would  attack  the 
caterpillars  fiercely,  sometimes  biting  them  into  halves,  then  consuming 
the  blood  and  the  fat  tissues  rapidly.  Three  beetles  were  attraeted  into 
the  inseetary  by  the  army- worms  kept  in  cages.  In  the  spring  of  1915 
this  species  of  predacious  beetle  was  observed  to  be  much  more  numerous 
than  it  was  the  two  years  preceding. 

Certain  other  species  of  beetles  were  rather  common  and  did  much 
to  reduce  the  brood  of  army-worms.  Pterostichus  luciihlandus  Say  was 
observed  to  feed  on  pupae  in  the  field,  and  when  kept  in  cages,  fed  on 
both  larvae  and  pupae.  Harpalus  ccdiginosus  Fabr.  and  Harpalus  penn- 
sylvcLfiicus  Dej.  are  two  species  of  black  ground  beetles  that  were  fre¬ 
quently  seen  feeding  on  army-worms.  They  were  especially  effective  in 
destroying  the  pupae.  Ptevostichus  Tfiutus  Say  is  a  species  that  was 
found  in  the  cage  eating  a  pupa  of  the  army-worm  on  December  2 .  These 
smaller  beetles  usually  make  a  hole  in  the  side  of  the  pupae  from  which 
they  extraet  the  contents  (Plate  XLI,  5). 

BIRDS  AND  POULTRY 

Certain  species  of  birds  were  very  numerous  in  fields  infested  with 
army- worms.  One  large  hay  field,  situated  on  low  ground  and  in  the 
proximity  of  timber,  was  frequented  daily  by  a  large  flock  of  crows. 
The  crows  destroyed  the  worms  so  fast  that  the  field  never  became  brown 
as  was  the  case  in  all  other  infested  meadows.  Floeks  of  cowbirds  and 
grackles  were  doing  good  work  in  some  fields.  The  meadow  lark  and 
the  robin  were  also  observed  eating  the  larvae. 

Poultry  were  very  useful  for  destroying  army-worms  when  an 
infested  field  came  within  their  range.  One  farmer  had  a  flock  of 
-  forty  turkeys,  which  he  noticed  had  failed  to  return  at  feeding  time. 
It  was  later  found  that  the  floek  had  located  the  army-worms  in  a  low 
meadow,  and  finding  such  plentiful  food  they  did  not  return  to  the  bam 
for  nearly  two  weeks.  In  this  field  the  worms  had  eaten  the  ground 
bare  only  in  spots,  and  the  turkeys  destroyed  the  pests  so  fast  that  they 
had  no  chance  to  migrate  to  adjoining  grain  fields. 

METHODS  OF  CONTROL 

BARRIERS 

In  the  past  the  chief  method  of  controlling  army-worms  has  been  by 
the  use  of  various  sorts  of  barriers,  such  as  furrows,  deep  trenches,  or 
dust  mulches  with  lines  of  tar  or  similar  substances.  Such  methods 
require  frequent  care  and  repairs  to  be  effective.  On  certain  types  of 
groimd  it  is  quite  impossible  to  maintain  a  trench  that  will  prevent  the 
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migrating  caterpillars  from  crossing  it.  In  order  to  prevent  the  larvae 
from  climbing  up  the  side  of  the  trench  the  ground  must  be  in  such  a 
condition  that  the  soil  particles  will  crumble,  loosening  the  hold  of  the 
caterpillar  and  thus  allowing  it  to  drop  back  to  the  bottom.  Under  the 
best  conditions  it  was  found  difficult  to  entirely  stop  the  progress  of  the 
worms  by  means  of  sueh  a  barrier.  A  barrier  that  was  constructed  to 
prevent  the  hordes  of  migrating  worms  from  entering  a  cornfield  is  shown 
in  Plate  XLIII,  i.  A  trench  was  dug  fifteen  inehes  deep  with  a  perpendieular 
side  next  to  the  corn.  A  plow  was  used  to  start  the  trench,  and  it  was 
finished  with  spades.  A  post-hole  digger  was  used  to  sink  deep  holes 
every  few  feet  in  the  bottom  of  the  trench,  which  served  to  trap  the  worms 
into  convenient  places  where  they  eould  be  easily  destroyed  (Plate  XLII,  3). 
Such  a  barrier  was  useful  for  stopping  the  progress  of  the  worms  for 
a  time,  and  when  poison  bait  was  used  in  connection  with  it,  the  worms 
usually  ate  some  of  the  bait  before  getting  across.  In  this  way  fifteen 
acres  of  com  was  successfully  proteeted  from  the  thousands  of  worms 
that  destroyed  an  adjoining  pasture. 

POISON  BAIT 

Knowing  of  the  excellent  results  obtained  with  poison  bait  for  the 
control  of  grasshoppers  in  Kansas,  the  writer  decided  to  try  a  similar 
mixture  for  use  against  army-worms  that  bred  in  oat  fields.  The  follow¬ 
ing  formula  was  used: 

100  pounds  wheat  bran 
3  pounds  paris  green 
7J  gallons  stock  molasses 
7  gallons  water 
I  dozen  oranges,  chopped 

The  bran  was  diunped  into  a  mixing  box,  and  the  paris  green  was 
added  and  thoroughly  mixed  with  the  dry  bran.  The  molasses  and  the 
water  were  then  added,  and  the  whole  was  mixed  thoroughly.  Stock 
molasses,  such  as  is  fed  to  daii*}^"  cattle,  was  used.  The  water  was  neces¬ 
sary  in  order  to  distribute  the  thiek  molasses  to  ever\^  particle  of  bran. 
The  oranges,  finely  chopped,  were  added,  as  this  fmit  has  proved  very 
attractive  to  grasshoppers.  It  is  doubtful  if  the  fmit  is  necessary’  for 
army -worms,  for  the  molasses  dominated  the  mixture  to  such  an  extent 
that  one  could  not  detect  the  presenee  of  fmit  juice.  One  man  used 
lemons  when  oranges  were  not  at  hand,  and  the  worms  ate  the  bait  equally 
well.  In  one  batch  of  poison  bait  the  fmit  was  left  out  entirely,  and  no 
differenee  in  its  effeetiveness  was  noticed.  When  properly  made,  the 
bait  should  be  thick  and  sticky  in  consistency. 

This  bait  was  found  effective  when  used  in  connection  with  a  barrier 
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to  retard  the  onward  march  of  the  worms.  The  hungry  larvae  usually 
found  the  bait  and  were  poisoned  before  crossing  the  barrier. 

The  poison  bait  was  used  to  stop  the  ravages  of  army-worms  that 
developed  in  oat  fields.  A  mixture  requiring  one  hundred  pounds  of 
bran  was  used  to  cover  fifteen  acres  of  oats.  The  work  was  started  by 
placing  a  handful  of  bait  every  twenty-five  feet  and  covering  it  with  a 
small  bundle  of  plucked  oats.  It  was  then  noticed  that  the  hungry 
worms  began  to  eat  particles  of  bait  wherever  it  was  dropped  accidently. 
After  seeing  this  it  was  decided  to  scatter  the  bait  broadcast  through 
the  oats.  This  was  carried  out  by  four  men,  each  with  a  bucket,  walking 
back  and  forth  across  the  field  and  scattering  the  bait  as  evenly  as  possible. 
The  next  morning,  July  27,  the  following  results  were  noted:  Dead  larvae 
were  found  covering  the  ground  near  all  of  the  baits  placed  under  covers. 
Forty -two  dead  larvae  were  counted  within  three  feet  of  one  bait  (Plate  XLI V, 
i),  while  40  were  counted  within  the  same  radius  of  the  next  bait.  Every 
bait  had  from  30  to  50  dead  larvae  within  a  radius  of  four  feet.  Where 
the  bait  had  been  scattered  broadcast,  the  dead  larvae  could  be  found 
dotting  the  ground  everywhere.  The  bait  remained  moist  and  attractive 
to  the  worms  for  four  or  five  days  due  to  the  thick  sticky  character  of 
the  molasses.  By  July  30  most  of  the  army-worms  were  either  dead 
or  had  entered  the  ground  for  pupation.  Had  the  bait  been  applied  sooner, 
it  is  probable  that  injury  to  the  oats  would  have  been  largely  avoided. 

Good  results  were  observed  in  killing  the  woims  by  scattering  poison 
bait  in  a  second  oat  field,  while  all  the  farmers  using  the  bait  reported 
good  results.  W.  E.  Herbert  of  Byron  controlled  the  army-worm.s  in¬ 
festing  a  field  of  barley  by  scattering  the  poison  bait  broadcast. 

Care  should  be  exercised  in  regard  to  the  using  of  poison  bait.  It 
should  not  be  placed  where  fowls  will  find  it  or  in  pastures  where  stock 
are  allowed  to  rem.ain.  Certain  wild  birds  m.ay  have  eaten  the  bait  or 
poisoned  larvse,  but  this  could  not  be  ascertained. 
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COST  ACCOUNTS  ON  SOME  NEW  YORK  FARMS 

C.  E.  Ladd  ^ 

INTRODUCTION 

Few  resiilts  of  farm  cost  accounts  have  been  published.  The  Minnesota 
Agricultural  Experiment  Station,  in  cooperation  with  the  Bureau  of 
Crop  Estimates  of  the  United  States  Department  of  Agriculture,  has 
published  results  of  complete  sets  of  cost  accounts  for  a  number  of  farms 
in  Minnesota, 2  while  several  other  States  have  published  results  of  limited 
studies  of  the  cost  of  farm  products. 

In  this  bulletin  results  are  given  from  complete  sets  of  cost  accounts  on 
New  York  farms  for  the  years  1912  and  1913.  In  1912  accounts  were 
closed  on  eighteen  farms.  Fourteen  of  these  were  real  farms,  run  in  a 
practical  manner,  and  the  results  are  sufficiently  accurate  to  be  used  for 
further  study.  During  that  year  much  experimenting  was  done  with 
various  methods  of  accounting.  In  1913  accounts  were  obtained  from 
thirty-three  farms. 

METHODS  USED  IN  INVESTIGATION 

SYSTEM  OF  ACCOUNTING 

The  system  of  accounting  used  was  essentially  the  same  as  that  described 
in  Warren’s  Farm  Management  and  by  the  writer  in  another  publication.^ 
On  each  farm  an  inventory  was  made  at  the  beginning  and  at  the  end  of 
the  year,  care  being  taken  to  get  the  actual  farm  value  of  each  article 
inventoried.  In  the  case  of  animals,  the  value  was  placed  at  what  the 
owner  could  get  for  them  at  a  normal  sale.  Hay,  grain,  stalks,  and  other 
supplies  were  inventoried  at  the  market  price,  less  the.  cost  of  marketing. 

Each  fanner  had  two  account  books,  one  marked  Work  Report  and 
the  other  marked  Ledger.  In  the  work  report  a  record  was  kept  of  all  the 
man  hours  and  the  horse  hours  worked  on  the  farm,  classified  on  separate 
pages  under  the  name  of  the  enterprise  for  which  the  work  was  done. 
In  the  ledger  an  account  was  kept  of  all  the  money  paid  out  or  received. 

1  The  writer  wishes  to  acknowledge  his  appreciation  of  the  carefulness  and  reliability  of  the  farmers 
who  cooperated  in  this  work.  Thanks  are  due  also  to  Professor  G.  F.  Warren,  under  whose  direction 
the  work  was  done,  for  many  helpful  suggestions  and  criticisms;  to  Professor  K.  C.  Livermore,  Professor 
A.  L.  Thompson,  and  D.  S.  Fox,  of  Cornell  University,  for  many  valuable  suggestions;  and  to  E.  H. 
Thomson  and  C.  M.  Bennett,  of  the  office  of  Farm  Management,  United  States  Department  of  Agriculture, 
for  assistance  and  encouragement  in  collecting  the  data. 

Results  of  accounts  kept  by  E.  B.  Brunson  and  E.  V.  K.  Dwinelle  on  six  farms  are  included.  All  the 
accounts  except  on  these  six  farms  were  kept  in  cooperation  with  the  Office  of  Farm  Management,  United 
States  Department  of  Agriculture. 

2  Cooper,  T.  B,  The  cost  of  Minnesota  dairy  products.  Minnesota  Agr.  Exp.  Sta.  Bui.  124. 

Hays,  W.  M.,  and  Parker,  E.  C.  Cost  of  producing  farm  products.  U.  S.  Stat.  Bur.  Bui.  48. 

Peck,  F.  W.  The  cost  of  producing  Minnesota  farm  products,  1908-1912.  Minnesota  Agr.  Exp.  Sta. 

Bui.  145. 

3  Ladd,  C.  E.  A  system  of  farm  accounting.  U.  S.  Agr.  Dept.  Farmers’  bul.  572:1-15.  1914. 
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These  amounts  were  entered  under  separate  accounts  in  the  ledger  as  the 
transactions  occurred.  Transfers  of  feed  or  other  items  from  one  enter¬ 
prise  to  another  were  made  in  the  ledger. 

At  the  end  of  the  year  the  total  number  of  man  hours  worked  on  the 
farm  was  found  from  the  work  report.  The  total  cost  of  labor  was  found 
from,  the  ledger.  To  find  the  labor  cost  per  hour,  the  total  cost  was 
divided  by  the  total  hours  worked.  All  labor  was  then  charged  at  this 
rate  to  the  various  enterprises,  according  to  the  number  of  hours  worked 
on  each.  The  cost  of  horse  labor  was  found  and  distributed  in  the  same 
way.  The  cost  of  equipment  use  for  the  year  was  distributed  among  the 
various  enterprises  on  the  basis  of  the  number  of  horse  hours  worked  on 
each  enterprise. 

Where  manure  was  used,  ordinarily  40  per  cent  of  the  value  of  the  manure 
and  40  per  cent  of  the  cost  of  applying  it  was  charged  to  the  crop  receiving 
the  application;  30  per  cent  of  each  value  was  charged  to  the  next  crop 
on  the  same  field;  20  per  cent  to  the  third  crop;  and  10  per  cent  to  the 
fourth.  These  percentages  were  varied  somewhat  according  to  the  physical 
characteristics  of  the  soil. 

Further  details  of  the  system  used  may  be  found  in  either  of  the  two 
references  already  cited. 

METHOD  OF  COOPERATING 

The  work  was  undertaken,  not  as  an  extension,  but  as  an  investigative, 
enterprise.  In  most  cases  farmers  were  not  asked  to  cooperate.  After 
the  first  year  so  many  farmers  applied  for  the  opportunity  that  the  question 
became  one  of  selecting  those  who  seemed  most  likely  to  keep  accurate 

records. 

The  College  furnished  all  account  books,  and  the  college  representative 
visited  the  farms  to  inspect  the  accounts,  aided  in  taking  inventories, 
and  closed  the  accounts  at  the  end  of  the  year.  Factors  were  worked 
on  all  the  accounts  at  the  end  of  the  year,  and  these,  together  with  a 
letter  of  explanation  and  criticism  of  results,  were  sent  to  the  farmer. 
In  return  for  these  services,  the  College  received  a  copy  of  each  cooperator  s 
books,  with  the  understanding,  however,  that  in  using  individual  results 
the  cooperator’s  name  should  not  be  given.  The  cooperators  as  a  whole 
have  done  their  part  of  the  work  faithfully,  and  each  year  a  large  propor¬ 
tion  have  kept  on  with  the  work  for  the  following  yeais. 

FARMS  STUDIED 
TYPES  OF  FARMING 

Several  types  of  fanning  are  represented  in  the  study.  In  ipis.^out  of 
thirty-one  farms  twenty-two  had  herds  of  five  or  more  cows,  hive  of 
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these  herds  consisted  of  purebred  stock,  and  seventeen  were  grade  herds 
or  largely  grades  with  a  few  purebreds.  Many  of  these  dairymen  had 
cash  crops  to  sell,  some  of  these  crops  being  potatoes,  cabbage,  beans, 
hay,  wheat,  buckwheat,  apples,  hops,  tobacco,  and  peas.  The  remaining 
nine  farmers  kept  only  enough  cows  for  home  use,  or  perhaps  sold  a  small 
surplus  of  milk  or  butter  to  neighbors.  One  of  the  nine  farmers  in  this 
class  fed  steers,  one  fed  sheep  and  steers,  and  one  fed  dry  stock  through 
the  winter,  in  order  to  obtain  manure  and  to  make  use  of  straw,  bean 
pods,  cornstalks,  or  poor  hay.  These  nine  farmers  were  selling  such  crops 
as  potatoes,  cabbage,  beans,  hay,  wheat,  apples,  grapes,  and  small  fruits. 

Several  of  the  farms  that  are  located  near  large  cities  raised  truck  crops 
to  a  considerable  extent. 

AVERAGE  SIZE  OF  FARMS  COOPERATING 

# 

The  average  farm  of  New  York  State,  according  to  the  United  States 
Census  of  1910,  comprises  102.2  acres,  of  which  68.8  acres  are  improved. 
The  farms  for  which  accounts  were  kept  in  1913  average  203.6  acres  and 
1 1 1.5  crop  acres.  The  fact  that  these  farms  are  about  twice  as  large  as 
the  average  should  be  kept  in  mind  in  interpreting  the  results  of  the  study. 

RESULTS 

MAN  LABOR 

The  usual  wages  paid  for  farm  help  in  1912  and  1913  ranged  from 
$  1 .2  5  to  $2  a  day  for  help  given  one  or  two  meals ;  from  $2  5  to  $32  a  month, 
with  board;  from  $30  to  $40  a  month,  without  board.  Higher  wages  were 
usually  paid  for  short  periods  of  time  in  the  summer,  and  lower  wages 
for  the  winter  months.  The  cost  of  man  labor  on  the  farms  studied  is 
given  in  table  i ; 


TABLE  I.  Cost  of  Man  Labor,  Including  Board,  House  Rent,  and  All  Other 

Expense 


Year 

Number 

of 

farms 

Average  cost 
of  man  labor 
per  farm 

Average  number 
of  man  hours 
per  farm 

Average  cost 
per  man  hour 

1912 . 

13 

$i ,416.33 

9,009 

$0. 1572 

1913 . 

31 

I ,561 .80 

9,158 

0.1705 

Nine  farms  had  a  labor  cost  of  more  than  $2,000,  while  eleven  had 
a  labor  cost  of  less  than  $1000.  One  farm  worked  21,743  man  hours 
and  had  an  average  of  about  seven  men;  one  farm  worked  3695  man  hours 
and  had  an  average  of  about  one  and  one-half  men.  Four  farms  had 


776 


Bulletin  377 


a  labor  cost  of  less  than  12  cents  an  hour,  seven  had  a  labor  cost  of  more 
than  20  cents  an  hour,  and  twenty-three  had  a  labor  cost  between  15 
and  20  cents  an  hour. 

The  average  distribution  of  labor  costs  is  shown  in  table  2 : 


TABLE  2.  Average  Distribution  of  Labor  Costs 


1912 

1913 

Average  cost 

Per  cent 

Average  cost 

Per  cent 

per  farm 

of  total 

per  farm 

of  total 

Cash  paid . 

$517-30 

36 

$587.11 

38 

Board  furnished . 

224.68 

16 

159  37 

10 

House  rent  and  miscellaneous 

supplies . 

38.83 

3 

66.83 

4 

Unpaid  family  labor . 

Operator’s  labor . 

102 .98 

7 

174-49 

II 

532.54 

38 

1  574-00 

37 

Total . 

$i ,416.33 

$1,561.80 

1 

The  amount  paid  in  cash  was  about  equal  to  the  value  of  the  operator’s 
labor.  Twenty  farms  used  some  family  labor  other  than  the  operator’s. 
Thirty-seven  farms  furnished  board,  and  eleven  farms  furnished  tenant 
houses,  to  labor. 

HORSE  LABOR 

In  finding  the  cost  of  horse  labor,  the  cost  of  keeping  work  horses  was 
not  separated  from  the  cost  of  keeping  boarded  horses  and  the  cost  of 
raising  colts.  All  horses  were  reduced  to  a  horse  unit  basis,  two  colts 
or  one  horse  being  counted  as  equal  to  one  horse  unit. 

In  1912,  on  fourteen  farms,  there  were  73.8  horse  units,  made  up  of 
72  work  horses  and  3.5  colts.  In  1913,  on  thirty-one  farms,  there  were 
189.8  horse  units,  made  up  of  173.5  work  horses,  4  boarded  horses,  and 
24.6  colts.  Colts  were  raised  in  1912  on  four  farms,  and  in  1913  on  fifteen 
farms.  The  averages  that  concern  horse  labor  are  given  in  table  3 : 


TABLE  3.  Average  Value  per  Horse  Unit,  and  Other  Factors 


Year 

Average 

value 

per 

horse 

unit 

Average 

size 

of 

farm 

(acres) 

Average  number  of 
crop  acres 

Average  number  of 
cattle  units 

Average 
number 
of  work 
horses 
per  farm 

Average 
number 
of  horse 
units 
per  farm 

Per 

farm 

Per 

work 

horse 

Per 

farm 

Per 

work 

horse 

1012 . 

S175.34 

156.49 

220.9 

203.6 

103.9 

III. 5 

20. 20 
19.92 

19.0 
21 . 8 

3.70 

3.89 

5.14 

5.60 

5.27 
6. 12 

lOI^ . 
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The  average  value  per  horse  unit  on  different  farms  varied  from  $74.10 
to  $267.56.  The  cheapest  horses  were  on  a  small,  gravelly  farm,  where 
small,  light  animals  were  used;  the  highest-priced  horses  were  on  a  large 
farm  with  a  very  heavy  clay  soil.  One  farm  had  an  average  of  11.5  work 
horses  for  the  year,  while  the  smallest  number  was  2.  The  number  of 
crop  acres  per  work  horse  varied  with  the  size  of  farm  and  the  crops  raised. 
One  farm  of  172  acres  had  41.3  crop  acres  per  work  horse.  On  this  farm 
there  were  22  acres  of  hay,  7  acres  of  oats  and  wheat,  and  12  acres  of 
potatoes,  for  each  work  horse.  One  farm  of  53  acres  had  ii  crop  acres 
per  work  horse.  The  average  figure  for  crop  acres  per  work  horse  checks 
closely  with  the  results  for  farms  of  the  same  size  in  Livingston  and  Jeffer¬ 
son  Counties.^ 

The  cost  of  keeping  a  horse  unit  for  one  year  is  apportioned  as  shown 
in  table  4: 

TABLE  4.  Distribution  of  Cost  of  Keeping  a  Horse  Unit  for  One  Year 


(73.8  horse  units  in  1912,  189.8  horse  units  in  1913) 


1912 

1913 

Average  cost 

Per  cent 

Average  cost 

Per  cent 

per  horse 

of  total 

per  horse 

of  total 

unit 

cost 

unit 

cost 

Forage  and  bedding . 

$42.96 

27 

$40 . 90 

28 

Grain . 

57-72 

36 

46.39 

32 

Shoeing . 

4.24 

3 

4.87 

3 

Veterinary  and  medicine . 

2.00 

I 

0.69 

I 

Man  labor . 

23-55 

15 

22.97 

t6 

Equipment  labor . 

0.82 

I 

0.67 

I 

Use  of  buildings . 

5-75 

3 

5.92 

4 

Interest . 

8.77 

5 

7.82 

5 

Miscellaneous . 

0.  s8 

2.63 

2 

Depreciation . 

*14.03 

9 

tl2 . 10 

8 

Total  cost . 

$160.22 

$144-96 

Manure . 

$12.34 

$12.63 

Miscellaneous  receipts . 

0.28 

3-33 

Total  manure  and  mis- 

cellaneous . 

$12.62 

$15.96 

Net  cost . 

$147.60 

$129.00 

*  Appreciation  on  four  farms, 
t  Appreciation  on  eight  farms. 


The  average  cost  of  keeping  a  horse  unit  for  one  year,  after  deducting 
value  of  manure  and  miscellaneous  receipts,  was  $147.60  in  1912  and 


*  Warren,  G.  F.  Some  important  factors  for  success  in  general  farming  and  in  dairy  farming.  Cornell 
Univ.  Agr.  Exp.  Sta.  Bui.  349  :  670. 
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$129  in  1913.  The  total  cost  of  forage,  bedding,  and  grain  per  horse 
unit  was  $100.68  in  1912  and  $87.29  in  1913.  All  grain  and  forage  was 
cheaper  in  1913  than  in  1912.  Seven  farms  had  a  forage  and  bedding 
cost  per  horse  unit  below  $30,  while  for  eight  farms  this  cost  was  above 
$55.  Of  the  seven  farms  with  a  low  cost,  five  were  in  regions  where 
there  was  a  shortage  in  forage  and  bedding  that  year. 

Four  farms  had  a  grain  cost  of  less  than  $30  per  horse  unit,  and  eleven 
farms  had  a  grain  cost  of  over  $60  per  horse  unit.  None  of  the  farms 
with  a  low  forage  and  bedding  cost  had  a  low  grain  cost.  On  two  of 
the  farms  with  a  low  grain  cost  alfalfa  hay  was  used  for  feed ;  on  one  the 
horses  were  worked  an  average  of  only  1.8  hours  a  day;  and  on  the  fourth 
the  horses  were  kept  in  very  poor  condition.  Four  of  the  farms  with 
a  high  grain  cost  had  a  low  forage  and  bedding  cost,  and  seemed  to  replace 
forage  with  grain. 

Six  farms  had  a  man  labor  cost  per  horse  unit  of  more  than  $35.  None 
of  these  had  winter  dairies  or  much  winter  work,  and  so  probably  spent 
more  chore  time  on  horses  than  was  necessary.  Four  of  these  farms 
kept  horses  in  a  building  separate  from  the  other  stock,  and  labor  was 
inefficiently  used  in  doing  chores.  Eleven  farms  had  a  man  labor  cost 
per  horse  unit  of  less  than  $15.  All  of  these  had  barns  very  efficiently 
arranged  for  doing  chores. 

The  relation  of  the  amount  of  business  done  to  the  cost  of  horse  labor 
is  shown  in  table  5 ; 


TABLE  5.  Relation  of  Size  of  Business  to  Cost  per  Hour  of  Horse  Labor,  1913 


Size  of  business  measured  in  total  horse  hours 

i  Number 
of 

1  farms 

Average 
number 
of  horse 
hours 

Cost  per 
horse 
hour 

8 

2,421 

3»954 

6,200 

$  0. 1788 

Lllctli  . 

3,001-5,000 . 

c  nn T — 7  000  . 

9 

7 

0.1730 
0. 1465 

^  ,  uu  1  /  ,  . . 

7 

9.442 

0. 1287 

1 

Records  for  eight  farms  are  given  in  both  the  1912  and  1913  tabulations. 
Horses  on  these  farms  were  fed  more  when  feed  was  cheaper.  The  com¬ 
parative  quantities  of  feed  for  the  two  years  are  shown  in  table  6 : 


TABLE  6.  AVER.4GE  Quantities  of  Feed  per  Horse  Unit  per  Year  on  Eight 

FaRMsAn  1912  AND  ON  THE  SAME  FARMS  IN  I913 


1912 

1913 

Uniinrlc:  r»f  err  pin  . 

3 . 846 

4.434 

7.099 

7.960 

Cost  Accounts  on  Some  New  York  Farms  779 

EQUIPMENT 

Important  special  machinery  —  such  as  cream  separators,  incubators, 
and  gasoline  engines,  which  are  not  used  with  horses  —  was  inventoried 
under  the  enterprises  for  which  it  was  used.  All  other  machinery, 
including  harnesses  and  small  tools,  was  inventoried  under  Equipment. 
The  costs  for  this  equipment  are  given  in  table  7 : 


TABLE  7.  Equipment  Costs 


Year 

Num¬ 
ber  of 
farms 

Investment 
in  equipment 
per  farm 

Invest¬ 
ment  per 
crop  acre 

Annual 

cost 

Per  cent  of 
average  in¬ 
vestment  in 
annual  cost 

Cost  per 
crop 
acre 

Cost  per 
horse 
hour 

1912.. .  . 
I9I3--  -  • 

13 

31 

$981.46 

922.93 

$9.80 

8.28 

$249 . 62 
271-56 

25-4 

29.4 

$2.49 

2.44 

$0.0503 

0.0513 

One  farm  owned  equipment  worth  $341,  and  one  owned  equipment 
worth  $1902.50.  The  annual  cost  of  equipment  per  crop  acre  was  $2.49  in 
1912  and  $2.44  in  1913.  The  use  of  equipment  was  charged  on  the  basis 
of  the  horse  hours  used  on  each  enterprise.  The  use  of  equipment  cost 
5.03  cents  per  horse  hour  in  1912  and  5.13  cents  in  1913. 

The  average  distribution  of  the  annual  cost  of  equipment  is  shown 

in  table  8: 


TABLE  8.  Average  Distribution  of  Annual  Cost  of  Equipment 


1912 

1913 

Average  cost 
per  farm 

Per  cent 
of  total 
cost 

Average  cost 
per  farm 

Per  cent 
of  total 
cost 

Depreciation . 

$  99.01 

39 

$124.43 

45 

Cash  repairs . 

39.66 

16 

38 . 86 

14 

Oil . 

1 .08 

I 

I  -  53 

I 

Use  of  buildings . 

29.38 

12 

34.86 

13 

Interest . 

49.07 

19 

46.07 

17 

Man  labor . 

19-75 

8 

18.86 

7 

Horse  labor . 

5-94 

2 

3  64 

I 

Miscellaneous . 

8.40 

3 

7.20 

2 

Total  cost . 

$252.29 

$275 . 45 

Miscellaneous  receipts . 

$2.67 

$3-89 

Net  cost . 

$249.62 

$271 .56 

The  average  annual  depreciation  on  equipment  was  10.  i  per  cent  of 
the  average  inventory  in  1912,  and  13.5  per  cent  of  the  average  inventory 
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in  1913.  The  inventory  value  of  equipment  is  of  course  much  less  than 
the  cost  when  new. 


CROPS 


TIMOTHY  AND  CLOVER  HAY 

In  its  climate,  soils,  and  markets.  New  York  State  is  well  adapted 
for  hay  production.  Nearly  all  tne  farms  in  the  State  raise  hay.  Of  the 
total  area  in  crops  on  cooperating  farms,  3  8  per  cent  in  1 9 1 2 ,  and  3  4  per  cent 
in  1913,  was  in  timothy  and  clover.  This  percentage  varied  from  g  to 
62  on  individual  farms.  Only  one  farm  with  which  accounts  have  been 
kept  did  not  raise  timothy  and  clover ;  this  farm  raised  alfalfa  On  several 
farms  the  hay  account  included  small  fields  of  alfalfa  or  oat  and  pea 
hay.  These  farms  were  not  included  in  the  tabulation.  The  average 
yield  of  timothy  and  clover  hay  for  New  York  State  was  1.25  tons  per 
acre  in  1912,  and  1.14  tons  per  acre  in  1913.®  The  average  yield  on  the 
cooperating  farms  was  slightly  higher  than  the  average  for  the  State. 
One  farm  had  an  average  yield  of  2.5  tons  per  acre,  while  on  one  farm 
the  yield  was  only  0.66  ton  per  acre.  Both  these  farms,  however,  made 
a  profit  in  producing  hay. 

The^  data  concerning  the  production  of  timothy  and  clover  hay  are 
given  in  table  g.  Very  little  of  this  hay  was  marketed  during  the  year. 


TABLE  9.  Averages  for  Timothy  and  Clover  Hay 


j 

1912 

1913 

Number  of  farms . 

23 

823.7 

1185.9 

1-44 

1  otal  number  of  acres .... 

1 2 

Total  yield  in  tons . 

4®7  •  5 
679 -5 
1-39 

Yield  per  acre  in  tons . 

Value  per  acre . 

$15-53 

$16-34 

Cost  per  acre . 

Profit  per  acre . 

12.50 

2.95 

12.31 
4  03 

Value  per  ton . 

$11-15 

9-03 

2 . 12 

$11-35 

Cost  per  ton . 

Profit  per  ton . 

8.55 

2.80 

Profit  per  man  hour . 

$0.27 

$0.37 

Man  hours  per  acre . 

11.05 

10.50 

Horse  hours  per  acre . 

10.80 

10.25 

Cost  per  acre  aside  from  marketing ... 

C  1  -5  T  T 

Cost  per  ton  aside  from  marketing .  . 

T?  J.  2  .  II 

8.41 

Man  hours  per  acre  aside  from  marketing . 

10. 17 
9-74 

Horse  hours  per  acre  aside  from  marketing .  . 

- 

®  U.  S.  Agr.  Dept.  Yearbook  1913:418. 
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The  value  per  ton  used  in  the  eomputation  is  in  most  eases  farm  value, 
and  includes  each  year  some  hay  of  poor  quality  inventoried  at  $8.50 
or  $9  a  ton. 

Only  five  farms  showed  a  loss  on  the  hay  account.  One  farm  with  a 
yield  of  1.8  tons  per  acre  made  a  profit  of  $8.75  per  ton.  Fourteen  farms 
made  a  profit  per  man  hour  of  50  cents  or  more. 

The  number  of  man  hours  per  acre  varied  from  5.76,  on  a  farm  that 
harvested  100  acres  with  an  average  yield  of  only  i  ton  per  acre,  up  to 
21.5,  on  a  farm  with  a  yield  of  tons  per  acre.  The  latter  farm  was 
also  very  rough  and  hilly,  and  its  hay  was  distributed  in  several  small, 
rough,  irregular  fields.  The  number  of  horse  hours  on  these  two  farms 
were  7.52  and  14.53,  respectively. 

In  1913,  of  1185.9  tons  of  hay  raised,  78.7  tons  were  marketed  during  the 
year.  Some  was  held  for  sale  later.  The  cost  of  production  was  separated 
from  the  cost  of  marketing.  The  use  of  buildings  was  charged  as  a  cost 
of  production.  All  time  and  charges  beginning  with  the  pressing  of  the 
hay  or  the  removal  of  the  hay  from  the  mow,  and  including  delivery  to 
car  or  market,  were  charged  to  cost  of  marketing. 

Most  of  the  hay  was  sold  on  the  understanding  that  the  buyer  should 
pay  for  the  pressing.  All  marketing  costs  were  figured  on  this  basis  and 
do  not  include  the  cost  of  pressing.  In  most  cases  the  faimer  furnished  the 
men  to  pitch  the  hay  to  the  press.  The  cost  of  marketing  this  hay  is 
shown  in  table  10: 


TABLE  10.  Cost  of  Marketing  78,74  Tons  of  Hay,  1913 


Man  Vimirs  ncr  ton . 

6.54 

5-21 

3.00 

H  orsp  Viours  oer  ton . 

haul  in  miles . 

A/T'an  1ahr»r  pncif.  npr  ton  . 

$I .  14 
0.72 
0.23 

TTn-rQA  InVanr  pr>«;t.  npr  ton  . 

U.niiiompnt.  Post,  opr  ton . 

Total  cost  oer  ton  . . 

$2.09 

The  average  distribution  of  the  cost  of  producing  hay  in  1912  and  in 
1913  is  shown  in  table  ii. 

The  hay  crop  has  a  smaller  proportion  of  its  total  cost  in  labor  than  has 
any  other  crop  grown  on  these  farms.  Labor  (man,  horse,  and  equipment) 
amounted  to  over  thirty  per  cent  of  the  total  cost.  Use  of  land,  and  manure 
and  fertilizer,  were  the  next  most  important  costs. 
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TABLE  II.  Averages  for  Hay 


1912 

1913 

Average  cost 
per  acre 

Per  cent 
of  total 
cost 

Average  cost 
per  acre 

Per  cent 
of  total 
cost 

Seed . 

$0.98 

8 

$1.07 

9 

Fertilizer  and  manure . 

303 

24 

2.78 

22 

Man  labor . 

1.67 

13 

1.80 

15 

Horse  labor . 

1.70 

13 

1-47 

12 

Equipment  labor . 

0.58 

5 

0.51 

4 

Use  of  land . 

3.61 

29 

3-67 

30 

Use  of  buildings . 

1 .00 

8 

1 .00 

8 

Miscellaneous . 

O.OI 

O.OI 

Total  cost . .  . 

$12.58 

$12.31 

OATS  , 

Oats  are  the  most  widely  grown  grain  in  New  York  State.  In  1912  and 
1913  all  except  one  of  the  cooperating  farms  raised  oats. 

There  are  several  reasons  why  many  New  York  farmers  raise  oats  even 
though  the  account  may  show  a  loss.  On  many  farms  oats  are  grown  as 
a  nurse  crop  with  which  to  seed  timothy  and  clover.  Oats  are  also  used 
very  extensively  as  horse  feed.  The  work  on  this  crop  comes  at  a  time  of 
the  year  when  few  other  crops  compete  with  it  for  labor.  Oat  straw  is  the 
chief  bedding  on  many  farms. 

The  data  concerning  the  production  of  oats  are  given  in  table  1 2 : 


TABLE  12.  Averages  for  Oats 


1912 

1913 

Number  of  farms . 

Total  number  of  acres . 

Total  yield  of  grain  in  bushels . 

Yield  of  grain  per  acre  in  bushels . 

10 

107.0 

4.723-0 

44.14 

27 

474-3 
16,661 .5 

35-13 

Value  per  acre . 

$20 . 62 

23-51 

2.89 

$19.40 

22.34 

2.94 

Cost  per  acre . 

Loss  per  acre . 

Value  per  bushel  of  grain  * . 

Cost  per  bushel  of  grain* . 

Loss  per  bushel  of  grain . 

$0.39 

0.46 

0.07 

$0-45 

0-53 

0.08 

Loss  per  man  hour . 

$.12 

$-13 

Man  hours  per  acre . 

23-85 

33-12 

21.91 

30.80 

t20I 

Horse  hours  per  acre . . . 

Pounds  of  commercial  fertilizer  per  acre . 

*  Without  straw. 

t  Average  for  the  19  farms  on  which  commercial  fertilizer  was  used. 
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The  average  yield  of  oats  in  New  York  State  was  30.8  bushels  in  1912 
and  33.5  bushels  in  1913.®  The  average  yield  on  the  farms  studied  was 
higher  in  1912  than  in  1913.  The  farms  studied  in  1912  were  located  more 
generally  in  the  grain-producing  sections  of  the  State.  The  average  yield 
for  1913  is  close  to  the  average  for  the  State  for  that  year,  and  all  the 
cost  factors  are  probably  more  typical  of  the  State  as  a  whole  than  are 

the  factors  for  1912. 

Eight  farms  raised  oats  at  a  cost  of  less  than  $20  an  acre,  and  on  one 
farm  the  cost  was  as  low  as  $13.30  an  acre.  This  farm  raised  oats  after 
potatoes,  without  plowing  the  land  for  the  oats;  in  this  way  a  large  part 

of  the  labor  cost  was  saved. 

Seven  farms  made  a  profit  in  producing  oats.  One  farm  raised  73.6 
bushels  per  acre  at  a  cost  of  $19.20.  This  farm  made  a  profit  of  $14-09 
per  acre,  or  58  cents  per  man  hour,  on  its  oats. 

The  average  distribution  of  the  cost  of  raising  oats  is  shown  in  table  13 . 


TABLE  13.  Average  Distribution  of  Cost  of  Producing  Oats 


1 

1912 

1 

1913 

i 

1 

Average  cost 
per  acre 

Per  cent 
of  total 
cost 

Average  cost 
per  acre 

Per  cent 
of  total 
cost 

$2.04 

9 

$i  .20 

5 

anrl  mnniiTP. . 

3-90 

17 

5-57 

2.5 

P  01  CtiiCl  IIICLIXCAI.  . . 

A/Io-n  IdVinr  . 

3-83 

16 

3.60 

16 

XJi-vfco  IciVinr  . 

5-72 

24 

4-59 

21 

n.oioc  . . 

1.58 

7 

1-59 

7 

3  70 

16 

3-83 

17 

TTc-q  Unilrlino’S  . 

1 .24 

5 

0.69 

3 

T'Vif^acViina  . 

1 . 12 

5 

0.90 

4 

i  ill  UtSIIIII.^  •  . . 

0.30 

I 

0.20 

I 

Miscella,neous . 

0.08 

1 

0.17 

I 

Total  cost . 

'  $23.51 

I 

1 

1 

$22.34 

1 

1 

1 

1 

Labor  cost  (man,  horse,  and  equipment)  represents  from  45  to  50  per 
cent  of  the  total  cost  of  growing  oats.  Use  of  land  constitutes  only  from 
16  to  17  per  cent  of  the  total  cost.  The  fertilizer  and  manure  charge 
against  oats  is  rather  large.  Most  of  the  manure,  however,  is  not  applied 
directly  to  the  oats,  but  is  the  estimated  residual  value  from  manure  on 
the  previous  crop,  which  is  generally  a  cultivated  crop  and  ordinarily 
receives  a  large  quantity  of  manure. 


6  u.  S.  Agr.  Dept.  Yearbook  1913  :  39i. 
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SILAGE  CORN 

Many  dairy  farmers  in  New  York  State  have  ceased  to  raise  corn  for 
grain,  and  now  raise  this  crop  for  silage  only.  This  is  a  relatively  new 
enterprise  for  most  farmers,  and  the  yields,  costs,  and  values  for  silage 
corn  are  less  known  than  are  those  for  the  older  crops. 

In  order  to  obtain  the  total  yield  of  silage  corn  on  each  farm,  the  silos 
were  measured  and  their  capacity  was  computed  on  the  basis  of  tables 
given  in  King’s  Physics  of  Agriculture .  The  value  per  ton  was  estimated 
as  about  one- third  that  of  timothy  hay.  This  value  was  varied  somewhat 
with  the  quality  of  the  silage,  the  amount  of  grain  contained,  and  other 
factors. 

The  data  concerning  the  production  of  silage  corn  are  given  in  table  14: 


TABLE  14.  Averages  for  Silage  Corn 


1912 

1913 

Number  of  farms . 

7 

lOI  .0 
809.0 
8.01 

'7  T 

Total  number  of  acres . 

262 . 8 
C659.5 
6.31 

Total  yield  in  tons . 

Yield  per  acre  in  tons . 

Value  per  acre . 

$33 • 00 
31.27 
1-73 

$26 . 04 

32.59 

-  6.55 

Cost  per  acre . 

Profit  or  loss  per  acre . 

Value  per  ton . 

Cost  per  ton . 

Profit  or  loss  per  ton . 

$4-12 

3-90 

0.22 

$4-12 

516 
—  1.04 

Profit  or  loss  per  man  hour . 

$0.05 

— $0. 16 

Man  hours  per  acre . 

'X7  1 

41 .8 

,  59  4 
*'12  ^ 

Horse  hours  per  acre . 

0/  •  4 

0 

Pounds  of  commercial  fertilizer  per  acre . 

o~  •  V 

*  Average  for  the  14  farms  that  used  commercial  fertilizer  on  corn. 


Weather  conditions  in  1912  were  favorable  for  the  production  of  corn, 
and  the  yield  was  8.01  tons  per  acre.  On  September  8,  1913,  there  was  a 
hard  freeze  throughout  most  of  New  York  State.  Few  fields  of  corn  had 
been  cut  at  that  time  and  the  crop  was  heavily  damaged.  This  accounts 
for  the  low  yield  of  6.31  tons  per  acre  for  1913. 

The  best  yield  of  silage  corn  for  the  two  years  was  ii  tons  per  acre. 
One  farm  had  a  yield  as  low  as  3.29  tons  per  acre.  Four  farms  in  1912  and 
five  in  1913  produced  silage  corn  for  less  than  $4.12  a  ton. 

The  average  distribution  of  the  cost  of  raising  silage  com  is  shown  in 
table  15. 
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TABLE  15.  Average  Distribution  of  Cost  of  Producing  Silage  Corn 


1912 

1913 

Average 
cost  per 
acre 

Per  cent 
of  total 
cost 

Average 
cost  per 
acre 

Per  cent 
of  total 
cost 

Seed . 

$0.70 

2 

$0.89 

3 

Fertilizer  and  manure . 

5.88 

19 

6.41 

20 

Man  labor . 

5-85 

19 

6.86 

21 

Horse  labor . 

8.85 

28 

8.67 

27 

Equipment  labor . 

2.66 

9 

304 

9 

Use  of  land . 

3-i8 

10 

3-39 

10 

Use  of  buildings . 

1.68 

5 

1-52 

5 

Filling  machinery . . 

2.08 

7 

1-43 

4 

Miscellaneous . 

0-39 

I 

0.38 

I 

Total  cost . 

$31-27 

$32.59 

The  labor  cost  of  raising  silage  corn  is  about  56  per  cent  of  the  total 
cost.  The  next  most  important  costs  are  for  fertilizer  and  manure,  which 
amount  to  about  20  per  cent  of  the  total,  and  use  of  land,  which  is  10  per 
cent  of  the  total.  The  cost  for  use  of  buildings  was  estimated  high  enough 
to  cover  interest  and  annual  depreciation  on  the  silo.  This  charge  is 
higher  than  the  charge  for  buildings  of  the  same  value  used  by  other  crops, 
for  the  annual  depreciation  on  silos  is  higher  than  on  barns.  The  cost  of 
twine  for  binding  the  silage  corn  is  included  under  Miscellaneous. 


TABLE  16.  Average  Cost  of  Producing  Silage  Corn  up  to  the  Time  of 

Harvesting 


1912 

1913 

Cost 
per  acre 

Cost 
per  acre 

$0.70 

5.88 

$0.89 

Fertilizer  and  manure  . 

6.41 

4.08 

Man  labor  . 

372 

6.06 

Horse  labor . 

6.27 

Eouioment  labor  .  . . . 

1.78 

3-i8 

1.88 

Use  of  land  . 

3-39 

Total  cost . 

$21.32 

$22.92 

Alan  hours  . 

23.11 

36.06 

23. 01 

Horse  hours . .  • 

43  32 

50 
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The  cost  of  raising  the  corn,  and  the  cost  of  harvesting  and  putting 
the  corn  in  the  silo,  were  separated.  The  point  of  separation  was  after 
the  last  cultivation.  All  work  and  expense  before  this  was  considered  a 
part  of  the  cost  of  production.  The  labor  of  harvesting  the  corn  and  filling 
the  silo,  the  use  of  the  silo-filling  machinery,  the  twine,  and  the  use  of  the 
silo,  were  considered  in  the  cost  of  harvesting.  The  distribution  of  the 
cost  up  to  the  time  of  harvesting  is  shown  in  table  16,  and  of  harvesting 
in  table  17: 


TABLE  17.  Average  Cost  of  Harvesting  Silage  Corn  and  of  Filling  Silo, 

Including  Use  of  vSilo 


1912 

1913 

Cost 
per  acre 

Cost 
per  ton 

Cost 
per  acre 

Cost 
per  ton 

Man  labor . 

$2.13 

2.79 

0.88 

2.08 

0.39 

1.68 

$0.26 

0-35 
0. 1 1 
0.26 
0.05 
0.21 

$2.78 

2.40 

1 . 16 

I  43 
0.38 
1-52 

$0.44 

0.38 

0.18 

0.23 

0.06 

0.24 

Horse  labor . 

Equipment  labor . 

Filling  machinery . 

Miscellaneous . 

Use  of  silo . 

Total  cost . 

$9-95 

$1.24 

. 67 

Si.. 53 

IVIan  hours . 

14-33 

16.88 

1.79 

2 . 1 1 

16.8 

16. 1 1 

2.66 
2  •  55 

Horse  hours . 

Over  one-third  of  the  total  labor  on  silage  corn  is  spent  in  harvesting 
the  corn  and  filling  the  silo. 

In  Farmers’  Bulletin  578  of  the  United  States  Department  of  Agri¬ 
culture,  the  cost  of  filling  the  silo  is  placed  at  87  cents  a  ton.  This  figure, 
however,  does  not  include  use  of  ordinary  equipment,  use  of  silo,  or  use 
of  silo-filling  machinery.  If  the  figures  given  in  table  17  for  these  items 
are  added  to  the  87  cents  a  ton,  the  result  checks  very  closely  with  the 
total  cost  per  ton  as  given  in  the  table. 

POTATOES 

In  1912  and  1913  potatoes  were  raised  on  every  cooperating  farm. 
Many  of  the  farmers,  however,  raised  potatoes  only  on  small  acreages, 
for  home  use.  Only  fields  of  two  acres  or  more  were  used  in  the  tabulation. 

The  average  yield  of  potatoes  for  the  farms  studied  was  102.49  bushels 
in  1912  and  102.66  bushels  in  1913.  The  average  yield  for  the  State 
was  106  bushels  in  1912  and  74  bushels  in  1913.^  The  highest  yield 
obtained  in  the  two  years  on  the  farms  studied  was  230  bushels  an  acre, 
while  on  three  farms  the  yield  was  less  than  50  bushels  an  acre. 


■  U.  S.  Agr.  Dept.  Yearbook  1913  :  412. 
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The  data  concerning  the  production  of  potatoes  are  given  in  table  18: 


TABLE  18.  Averages  for  Potatoes 


Number  of  farms . 

Total  number  of  acres 
Total  yield  in  bushels . 
Yield  per  acre . 


1912 


Value  per  acre . 

Cost  per  acre . 

Profit  or  loss  per  acre . 


8 

57-5 

5,893.0 

102.49 


$55.28. 

64.88 
-  9.60 


Value  per  bushel . 

Cost  per  bushel . 

Profit  or  loss  per  bushel . 


Profit  or  loss  per  man  hour . 


$0.54 

0.63 
—  0.09 


—$0.09 


1913 


*  Average  for  the  12  farms  that  used  commercial  fertilizer  on  potatoes. 


18 

185.4 

19,032.8 

102.66 


$64 . 09 

56.71 

7.38 


$0.62 

0.55 

0.07 


$0.08 


A/To-n  Vir>iir<;  nor  nere.  . 

101.53 

102.26 

88.11 

1nr,iir<5  npr  nore  . 

84.50 

C'/'ici-  oPT-p  ocirlp  from  marVetinP'  . 

$53 . 74 
0.52 

r'lDct  huciVipl  from  markctincf  . 

A/Ton  V1P111-C  -ripr  aprp  nc:idp  from  marlcetinp^ . 

77.68 

77.35 

*522 

V^cMifc  from  marlcpfinp’ . 

"Pz-v,  1 -r, r1 0  nf  p/ommprpifll  fprtiliy.pr  ner  acre . 

The  average  distribution  of  the  cost  of  raising  potatoes  is  shown  in 
table  19: 


TABLE  19.  Average  Distribution  of  Cost  of  Producing  Potatoes 


1912 

1913 

Average 

cost 

per  acre 

Per  cent 
of  total 
cost 

Average 

cost 

per  acre 

Per  cent 
of  total 
cost 

Seed . 

$15.10 

23 

$  7.67 

14 

Fertilizer . 

6.73 

10 

5.17 

9 

A/lnniirp  . 

6. 14 

1 1 

Man  labor . 

17.26 

27 

14.93 

26 

Horse  labor . 

14.19 

22 

11.66 

21 

Equipment  labor . 

3.96 

6 

3.88 

7 

Use  of  land. . .' . 

4.74 

7 

4.53 

8 

Use  of  buildings . 

0.50 

I 

1.27 

2 

Sprays . 

1.70 

3 

0.83 

I 

Miscellaneous . 

0.70 

I 

0.63 

I 

Total  cost . 

^64 . 88 

$56.71 
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Fluctuation  in  the  value  of  seed  constitutes  a  large  part  of  the  yearly 
fluctuation  in  the  cost  per  acre  of  raising  potatoes.  Seed  potatoes  were 
much  higher  in  1912  than  in  1913.  The  average  amount  of  seed  used 
per  acre  was  10. 01  bushels  in  1913. 

One  farmer  used  about  2000  pounds  of  commercial  fertilizer  per  acre. 
No  other  farmer  used  more  than  63  5  pounds  per  acre. 

In  1912  two  farmers,  and  in  1913  five  farmers,  did  not  spray  potatoes. 
The  highest  cost  of  spray  materials  per  acre  was  $3.75. 

On  six  farms  in  1912  and  on  three  in  1913  no  potatoes  were  stored 
and  consequently  there  was  no  charge  for  use  of  buildings  on  these  farms. 
One  farmer  had  a  charge  of  $3.33  per  acre  for  use  of  buildings. 

In  1913  the  cost  of  producing  potatoes  was  separated  from  the  cost 
of  marketing.  Many  potatoes  were  not  marketed  until  after  the  accounts 
were  closed.  For  this  reason,  the  costs  of  marketing  are  for  a  smaller 
number  of  total  bushels  than  were  produced.  The  data  concerning 
the  cost  of  marketing  potatoes  in  1913  are  given  in  table  20: 


TABLE  20.  Cost  of  Marketing  Potatoes,  1913 


Number  of  farms . 

II 

4,551 

0-43 

0.29 

6.3 

Number  of  bushels  of  potatoes . 

Man  hours  per  bushel . 

Horse  hours  per  bushel . 

Average  haul  in  miles  (round  trip) . 

Man  labor  cost  per  bushel . 

$0.07 

0.04 

O.OI 

Horse  labor  cost  per  bushel . 

Equipment  labor  cost  per  bushel . 

Total  cost  per  bushel . 

$0.12 

-  ■  — 

OTHER  CROPS 

Tabulations  were  made  for  several  other  crops  in  1913.  The  number 
of  farms  used  in  each  tabulation  is  small,  and  weather  conditions  that 
year  were  exceptionally  poor  for  the  production  of  some  crops.  For  these 
reasons  only  a  few  factors  are  given.  These  are  presented  in  table  21. 

Alfalfa. —  On  three  farms  alfalfa  was  produced  in  fields  of  2  acres  or 
more.  On  one  of  these  there  were  7.5  acres  in  alfalfa,  on  another  28 
acres,  and  on  the  third  67  acres.  These  farms  were  located  on  limestone 
soil  in  the  central  part  of  the  State,  in  regions  where  alfalfa  does 
exceptionally  well.  The  average  yield  per  acre  on  these  farms  was  3.34 
tons;  the  average  yield  for  New  York  State  was  2.33  tons  in  1899  and 
2.46  tons  in  1909.®  The  number  of  man  hours  and  of  horse  hours  per 

8  Warren,  G.  F.  Crop  yields  and  prices,  and  our  future  food  supply.  Cornell  Univ.  Agr.  Exp.  Sta. 
Bui.  341:191.  ^ 
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acre  seem  to  be  about  normal.  The  amount  charged  for  use  of  land 
indicates  the  high  value  of  the  land  on  which  alfalfa  is  produced.  These 
factors  may  be  typical  for  alfalfa  grown  on  the  better  farms  in  the  best 
alfalfa  sections  of  New  York  State  in  favorable  years. 


TABLE  21.  Averages  for  Several  Crops  for  Which  a  Small  Number 

OF  Accounts  Were  Kept,  1913 


Alfalfa 

Barley 

Beans 

Buck¬ 

wheat 

Cabbage 

Wheat 

Number  of  farms . 

Number  of  acres . 

Yield  per  acre. . . 

3 

102.5 

3 . 34  tons 

3 

43 

31 .9bu. 

2 

83 

9  bu. ' 

7 

75  6 

14  bu. 

4 

28.6 

5.2  tons 

5 

38 

27.4  bu. 

Value  per  acre . 

Cost  per  acre . 

Profit  or  loss  per  acre . 

$53-37 

20.02 

33-35 

$24.88 
26.97 
—  2.09 

$27.28 

24.58 

2.70 

$12.21 
18.52 
—  6.31 

|io5-77 

45-64 

60.13 

$29.98 

29.17 

0.81 

Man  hours  per  acre. . . 
Horse  hours  per  acre . . 

28.56 

23-95 

34-74 

50.46 

31-73 

44.60 

20.35 

37-46 

90.92 

73-43 

23.67 

41-47 

Cost  of  use  of  land  per 
acre . 

$7-39 

$4-99 

$4 -33 

$2.53 

$5-20 

$3-95 

Barley. —  Barley  was  produced  on  three  farms.  The  average  yield  was 
31.9  bushels  per  acre;  the  average  yield  for  New  York  State  in  1913  was 
26.7  bushels  per  acre.^  The  number  of  man  hours  and  of  horse  hours, 
and  the  cost  per  acre,  seem  too  high  when  compared  with  the  average 
cost  of  produdng  oats. 

Beans. —  A  heavy  freeze  on  September  15,  1913,  seriously  injured 
the  bean  crop  of  New  York  State.  The  average  yield  of  beans  on  the 
two  farms  for  which  results  are  given  was  only  9  bushels  per  acre.  The 
average  yield  for  New  York  State  in  1909  was  14.5  bushels.^® 

Buduvheat. —  Buckwheat  was  produced  on  seven  farms.  This  crop 
also  was  seriously  injured  by  the  freeze  of  September  15.  The  average 
yield  for  these  seven  farms  was  14  bushels  per  acre.  The  average  yield 
per  acre  for  the  whole  State  was  14.3  bushels  in  1913,  and  was  18.8  bushels 
per  acre  for  the  ten  years  from  1900  to  1909.^^ 

Cabbage. —  The  year  1913  was  unfavorable  for  the  growth  of  cabbage. 
The  average  yield  on  the  four  farms  tabulated  was  5.2  tons  per  acre.  This 
is  a  little  more  than  half  the  normal  yield.  The  price  received  per  ton 
was  more  than  enough  to  make  up  for  the  low  yield,  and  the  profit  per 


®  U.  S.  Agr.  Dept.  Yearbook  1913;  397. 

Thirteenth  Censtis  of  the  United  States  7:210.  1910. 

U.  S.  Agr.  Dept.  Yearbook  1913  :  407. 
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acre  was  abnormally  high.  The  man  hours  and  the  horse  hours  per  acre, 
and  the  cost  per  acre,  were  probably  lower  than  the  normal  because 
of  the  small  tonnage  harvested. 

Wheat. —  The  wheat  tabulation  included  five  farms  with  38  acres. 
The  average  yield  was  27.4  bushels  per  acre;  the  average  yield  for  the 
State  was  20  bushels  per  acre  for  1913,  and  was  17.4  bushels  for  the  ten 
years  from  1900  to  1909.^^  The  number  of  man  hours  and  of  horse  hours 
per  acre,  and  the  cost  per  acre,  were  probably  too  high  to  be  typical. 

DAIRY  COWS 

Dairy  cows  are  the  most  important  livestock  kept  on  New  York  farms. 
Seven  farms  in  1912,  and  twenty-two  farms  in  1913,  had  herds  of  five 
or  more  cows  and  were  used  in  the  tabulations.  The  herds  on  one  of 
these  farms  in  1912  and  on  five  in  1913  were  purebreds.  All  these  cattle 
were  of  the  Hclstein-Friesian  breed,  which  was  also  the  predominating 
breed  among  the  grade  cattle. 

The  principal  products  sold  from  the  dairy  farms  were  milk  and  stock. 
Milk  was  sold  largely  as  market  milk,  to  be  shipped  to  the  large  cities. 
Small  quantities  of  cream,  butter,  creamery  milk,  and  cheese  factory 
milk,  were  sold. 

Most  of  the  results  were  calculated  on  the  cattle  unit  basis.  One  cow, 
one  bull,  or  two  head  of  young  stock,  were  counted  as  one  cattle  unit. 
The  smallest  herd  used  in  the  tabulations  had  an  average  of  5.5  cows; 
the  largest  herd  averaged  40.5  cows.  Both  these  herds  showed  a  profit. 
The  data  are  given  in  table  22.  The  results  of  the  dairy  accounts  for  1912 
and  1913  are  summarized  in  tables  23  and  24,  respectively. 


TABLE  22.  Dairy  Cows 


1912 

' 

1913 

Grades 

Purebreds 

Grades 

Purebreds 

Number  of  farms . 

6 

III  .0 
174.2 

18.5 

29.03 

I 

18.5 

25.0 

18.5 

25.00 

17 

297.5 

406.33 

17.5 

23.90 

5 

no. 5 

163.75 

22 . 1 

32.75 

Number  of  cows . 

Number  of  cattle  units . 

Average  number  of  cows  per  farm . 

Average  number  of  cattle  units  per  farm. 

Average  value  per  cow . 

$72.23 

70.14 

$211.49 
201 .00 

$71.10 

67.32 

$215.90 
224. 10 

Average  value  per  cattle  unit . 

12  U.  S.  Agr.  Dept.  Yearbook  1913  :  382. 
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TABLE  23.  Summary  of  Results  of  Dairy  Accounts  for  1912 


Grade  herds 

Purebred  herds 

Per 

Per 

Per 

Per 

Total 

cattle 

cent  of 

Total 

cattle 

cent  of 

unit 

total 

unit 

total 

Costs 

Forage  (except  silage). 

$2,298.85 

$  13.20 

16 

$  384-45 

$15-38 

12 

Bedding . 

268.50 

1-54 

2 

53-06 

2.12 

2 

Silage . 

2,509.70 

14.41 

18 

603 . 00 

24. 12 

18 

Grain . 

3.431-89 

19.70 

24 

I ,017.13 

40.68 

31 

Pasture . 

I , 000 . 00 

5-74 

7 

50.00 

2.00 

2 

Veterinary  fees  and 

medicine . 

SS .  47 

0.20 

43  -  79 

1-75 

I 

Man  labor . 

2,921.37 

16.77 

21 

645  -  73 

25.83 

20 

Horse  labor . 

425-31 

2.44 

3 

58.85 

2.35 

2 

Equipment  labor . 

144.38 

0.83 

I 

14.71 

0.59 

Use  of  buildings . 

378.00 

2.17 

3 

80.00 

3.20 

2 

Interest . 

613.67 

3-52 

4 

251.25 

10.05 

8 

Miscellaneous . 

203 . 63 

1. 17 

I 

70.66 

2.83 

2 

Total  cost  .  .  .  . 

$I4.2T0.77 

$81.69 

$3,272.63 

$130.90 

Returns 

Manure . 

$1,475-50 

$  8.47 

$  120.00 

$  4.80 

Milk  —  per  grade  cow, 

$82.88 . 

9,200.26 

Milk  —  per  purebred 

cow.  $Q2.i6 . 

1,704.91 

Cattle  increase  and  net 

sales . 

T . SQ8 . T4 

20.66 

2,487.26 

99.49 

Miscellaneous  receipts. 

31-55 

0.18 

Total  returns .... 

$14,305.65 

$82 . 12 

$4,312.17 

$172.49 

Profit .  . 

$74.88 

$0.43 

$1,039-54 

$41  -  59 

The  total  cost  of  keeping  a  cattle  unit  of  grade  stock  was  $81. 69  in  1912, 

and  $92.01  in  1913;  the  total  cost  of  keeping  a  cattle  unit  of  purebred  stock 

was  $130.90  in  1912,  and  $139.90  in  1913.  Grade  cows  produced  milk 

to  the  value  of  $82.88  per  cow  in  1912,  and  $99.47  per  cow  in  1913;  the 

value  of  the  milk  produced  by  purebreds  was  $92.16  per  cow  in  1912,  and 

/ 

$107.72  per  cow  in  1913. 

The  greatest  difference  in  returns  from  grade  and  i^urebred  stock  was 
in  the  cattle  increase  and  net  sale.  This  factor  was  found  by  adding 
together  the  last  cattle  inventory  and  the  cattle  sold,  and  subtracting  from 
this  total  the  sum  of  the  first  cattle  inventory  and  the  cattle  purchased. 
Cattle  increase  and  net  sales  for  grade  stock  amounted  to  $20.66  per 
cattle  unit  in  1912,  and  $18.02  per  cattle  unit  in  1913 ;  for  purebred  stock  this 
item  was  $99.49  per  cattle  unit  in  1912,  and  $87.06  per  cattle  unit  in  1913. 
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TABLE  24.  Summary  of  Results  of  Dairy  Accounts  for  1913 


Grade  herds 

Purebred  herds 

Per 

Per 

Per 

Pe- 

Total 

cattle 

cent  of 

Total 

cattle 

cent  of 

unit 

total 

unit 

total 

Costs 

Forage  (except  silage). 

$7,112.04 

$17-50 

19 

$3,766.51 

$23 . 00 

16 

Bedding . 

902.95 

2.22 

3 

418.46 

2.56 

2 

Silage . 

5,329-70 

13.12 

14 

2,347.10 

14-33 

10 

Grain . 

9,229.94 

22.71 

25 

5,597-74 

34.18 

25 

Pasture . 

2,014.49 

4.96 

5 

740.65 

4-52 

3 

Veterinary  fees  and 

medicine . 

82 . 69 

0.20 

90.73 

0  33 

Man  labor . 

7,827.16 

19.26 

21 

4,563.23 

27.87 

20 

Horse  labor . 

I ,071 .08 

2.64 

3 

526.47 

3.22 

2 

Equipment  labor . 

370.28 

0.91 

I 

158.57 

0.97 

I 

Use  of  buildings . 

1,143.17 

2.81 

3 

384.00 

2.35 

2 

Interest . 

I ,442 . 10 

3-55 

4 

1,836.58 

11.22 

8 

Miscellaneous . 

866 . 07 

2.13 

2 

2,478.09 

15-13 

II 

Total  cost . 

$37,391.67 

$92.01 

$22,908.15 

$139-90 

Returns 

Manure . 

$4,306.50 

$10.60 

$i ,655.00 

$10.11 

Milk  —  per  grade  cow, 

$99-47 . 

29,591.32 

Milk  —  per  purebred 

cow,  $107.72 . 

11,902.51 

Cattle  increase  and  net 

sales . 

7 , 323.96 

18.02 

14.236  67 

87  06 

Miscellaneous  receipts. 

159.77 

0.39 

293.03 

1-79 

Total  returns .... 

$41,381.55 

$101.84 

$28,107.21 

$171-65 

Profit . 

$3,989.88 

$9 . 83 

$5,199.06 

$31  73 

1 

The  total  returns  per  cattle  unit  for  grade  stock  were  $82.12  in  1912, 
and  $101.84  in  1913;  for  purebreds  this  figure  amounted  to  $172.49  in 
1912,  and  $171.65  in  1913.  The  profit  per  cattle  unit  on  grade  cattle 
was  43  cents  in  1912,  and  $9.83  in  1913;  on  purebreds  it  was  $41.59  in  1912, 
and  $31.75  in  1913. 

The  total  food  and  bedding  cost  per  cattle  unit  for  grade  stock  was 
$54.59  in  1912,  and  $60.51  in  1913;  for  purebreds  it  was  $84.30  in  1912, 
and  $78.59  in  1913.  In  1913  this  item  constituted  66  per  cent  of  the  total 
cost  of  keeping  grade  cattle,  and  56  per  cent  of  the  cost  of  keeping  pure¬ 
bred  cattle. 

The  man  labor  charge  was  much  higher  for  purebreds  than  for  grade 
stock.  The  charges  for  veterinary  service  and  medicine,  and  for  interest, 
were  also  higher  for  purebred  than  for  grade  cattle. 
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The  average  quantities  of  feed  given  the  herds,  the  amount  of  labor 
required  for  their  care,  and  the  amount  of  milk  produced,  are  given  in 
table  2  5 : 


TABLE  25.  Average  Amounts  of  F'eed  Used,  Labor  Required,  and  Milk 

Produced,  for  Dairy  Cows 


1912 

1913 

Grade 

cows 

Pure¬ 

breds 

Grade 

cows 

Pure¬ 

breds 

Pounds  of  straw  for  feed  and  bedding 
■nf^r  rattlp  unit.  . 

617 

*6,152 

*1,865 

1. 313 

117 

13 

160 

10,320 

2,800 

2,660 

130 

19 

779 

6,737 

3  A90 

1,551 

116 

19 

t7,926 

. 

798 

6,791 

3,216 

2,339 

161 

23 

18,222 

Pounds  of  silage  per  cattle  unit ....... 

Pounds  of  other  forage  per  cattle  unit. . 
Pounds  of  grain  per  cattle  unit . 

T\/Ton  Vir»iirQ  -npr  pat.tip  linit . 

"D/^ii-nrlc  p-f  millr  npr  pnw  . 

*  One  farm  did  not  feed  silage  and  was  omitted  from  this  average, 
t  Average  for  13  out  of  17  herds, 
i  Average  for  2  out  of  S  herds. 

It  is  shown  in  table  25  that  purebred  cattle  were  fed  more  than  grade 
cattle,  and  more  man  hours  and  more  horse  hours  were  required  to  care 
for  a  cattle  unit  of  purebreds  than  for  a  cattle  unit  of  grade  stock.  Pure- 
breds  gave  more  milk  per  cow  than  did  grade  stock. 

It  should  be  observed  that  the  grade  cows  on  the  cooperating  farms 
were  much  better  than  the  average  New  York  State  cow.  The  grade 
herds  in  the  1913  tabulation  produced  an  average  of  7926  pounds  of  milk 
per  cow,  whereas  the  average  production  per  cow  for  the  State  was  4463 
pounds  in  1909.^^ 

DISTRIBUTION  OF  LABOR 
BY  ENTERPRISES 

All  labor  was  first  classified  under  labor  fixed  as  to  season,  and  labor  not 
fixed  as  to  season.  Plowing,  hauling  fertilizer,  threshing,  and  cleaning 
seed,  were  considered  as  labor  not  fixed  as  to  season.  Fitting  the  ground, 
planting,  harvesting,  cultivating,  spraying,  and  rolling,  were  considered 
as  labor  fixed  as  to  season.  Marketing  was  not  included  in  any  of  the 
tables.  Work  on  cows  was  all  considered  as  fixed  labor.  This  was 
separated  into  labor  on  chores  or  other  work,  and  milk  hauling. 
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All  labor  was  classified  also  by  ten-days  periods,  each  month  being 
divided  into  three  periods.  From  the  ist  day  of  the  month  to  the  loth, 
inclusive,  was  called  the  first  period;  from  the  nth  to  the  20th  day, 
inclusive,  was  called  the  second  period;  from  the  21st  to  the  last  day  of 
the  month,  inclusive,  was  called  the  third  period. 

Probably  a  greater  proportion  of  fall  plowing  was  done  than  is  indi¬ 
cated  by  the  tables.  The  year  1913  was  the  first  year  for  which  accounts 
were  kept  on  several  of  the  faims.  Data  from  some  farms  could  not  be 
used  in  these  tabulations,  because  fall  plowing  had  been  done,  of  which 
there  was  no  record. 

Only  those  farms  were  used  in  the  tabulations  that  had  a  growing 
season  typical  of  central  New  York.  Farms  from  the  extreme  north  or 
south  of  the  State  were  not  used.  The  data  for  man  labor  are  contained 
in  tables  26  to  3:1,  inclusive,  and  the  data  for  horse  labor  in  tables  32  to 
36,  inclusive. 
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TABLE  26  Distribution  of  Man  Labor  per  Acre  on  Timothy  and  Clover  by 
Operations  and  by  Ten-Days  Periods.  Fifteen  Farms,  662.9  Acres,  1913 


January. 


February . 


March 


April , 


May. 


June. 


July 


August 


September 


October . 


Total. 


Month 


Period 


*  The  fixed  labor  was  all  harvesting, 
operations. 


1 

2 


I 

o 


1 

2 


1 

2 

3 


1 

2 

3 


1 

2 

3 


1 

2 

3 


1 

2 

3 


1 

2 

3 


1 

2 

3 


Hours 
of  labor 
fixed 
as  to 
season* 


.1; 


Hours  of 
labor  not 
fixed  as 
to  season* 


1 .72 
3-78 
3.01 


.84 


9.48 


.01 


.01 


.05 

.09 

.02 


,01 

.01 


.02 

.02 


.01 


.02 

.01 


Total 
number 
of  hours 


.28 


01 


01 


05 

09 

02 


01 

01 


02 

02 

13 


72 

78 

01 


84 


01 


02 

01 


76 


The  labor  not  fixed  was  seeding,  rolling,  and  other  miscellaneous 
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802 


Bulletin  377 


00  00 

On  (N^  On 

0  ^  • 

»o  0 

N 

O'  ro 

•^00  r<2 

10  0  • 

NO  ’<^•00 

0  0 

a 

rj  «N 

1-4 

H 

_i  _ ,  d 

00  *-1  0 

On  iOnO 

On  rO 

10  ON 

•-I  nO 

ro  0 

n  i-i 

•  rc 

•  rO 

0  tT  • 

»r5  0 

fO  • 

-M  0)  00 

• 

•  vO 

10  0  • 

NO  -^00 

NO  • 

* 

0  X 

(S 

hN 

to 

.S  x) 

.  .  v£) 

•  .  10 

3  ^ 

OJ  Ol 

K 

1 

Hauling 

fer¬ 

tilizer, 

etc. 

*  ’ 

M  •  • 

•  • 

ON  •  • 

d 

•  0  • 

n  •  • 

•  .  • 

■  a  • 

'0 

in 

X 

0 

X 

rd 

ON  rO 

fC  0 

H 

to 

10  0 

to  • 

u.B 

NO  t}-00 

NO  • 

d  +-> 

> 

t 

•  •  0 

•  CO  00 

NO  tT  • 

+->  ^ 

•  •  (N 

• 

M  0  • 

d  M 
d  d 

Ph 

bA 

•  ro 

•  10  10 

uo  •  • 

d 

•  rs 

•  tJ-  10 

0  •  • 

to 

CX)  l-H  0 

10  10  0 

d 

10  ON 

r<5 

u 

HH 

0 

s 

H-  rO 

1-1  ri  ro 

1-1  CS  fO 

HH 

td 

►H  n  rc 

1-1  M 

rO 

0 

p 

(D 

Pk 

4-> 

d 

u 

0 

0 

d 

U 

0) 

May . . 

June. 

July. . 

w 

d 

to 

d 

< 

V-i 

0 

a 

0) 

CO 

0 

+-> 

0 

0 

Cost  Accounts  on  Some  New  York  Farms 


803 


10  •  • 

\n 

hH 

'•6 

10  •  • 

vO 

0 

00 

CN 

fO 

00 

\D 

tn 

H4 

CO 

CO 

lO  •  • 

10 

to 

to 

CO 

0 

to 

t>. 

cs 

0 

to 

►I 

u 

<u 

d 

B 

0) 

0 

H 

> 

0 

2 

8o4 


Bulletin  377 


TABLE  31.  Distribution  of  Man  Labor  per  Cattle  Unit  on  Grade  Cows  by 
Operations  and  by  Ten-Days  Periods.  Five  Farms,  173.25  Cattle  Units, 

1913 


Month 

Period  > 

Hoi 

Chores 

and 

other 

work 

irs 

Hauling 

milk 

Tanuarv . 

I 

4.17 

•36 

2 

3-95 

•34 

3 

4. 16 

.40 

February . 

I 

3-77 

•38 

2 

4. II 

•34 

3 

3-73 

.22 

March  . 

I 

4-35 

.42 

2 

4.17 

.28 

3 

4.90 

•36 

April  .  . 

I 

4.2^ 

.40 

2 

3-88 

•37 

3 

3.68 

•34 

May  . 

I 

^ .  26 

•36 

2 

3.08 

•39 

3 

315 

•39 

Tune  . 

i 

2.77 

•31 

2 

2.52 

•34 

3 

2-55 

•30 

Tulv  . 

I 

2.65 

•32 

2 

2.57 

•35 

3 

2.65 

•44 

Auvust  . 

I 

2 . 14 

•33 

2 

2.03 

•33 

3 

2.47 

•38 

September . 

I 

2.24 

•38 

2 

2.25 

•35 

3 

2.26 

•32 

October 

I 

2.27 

•34 

\ 

2 

2.76 

•37 

3 

3.12 

•35 

November . 

I 

309 

•32 

2 

3-15 

•35 

3 

3-34 

•33 

December . 

I 

3-55 

•34 

2 

3-72 

•32 

3 

4.17 

.40 

. 

116.86 

12.62 
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TABLE  32.  Distribution  of  Horse  Labor  per  Acre  on  Timothy  and  Clover 
BY  Operations  and  by  Ten-Days  Periods.  Fifteen  Farms,  662.9  Acres,  1913 


Month 

Period 

Hours  of 
labor 
fixed 
as  to 
season* 

Hours  of 
labor  not 
fixed 
as  to 
season 

Total 
number 
of  hours  1 

March . 

I 

2 

3 

.01 

.01 

April . 

1 

•03 

•03 

2 

•17 

•17 

3 

.04 

.04 

May . 

I 

.02 

.02 

2 

• 

3 

.02 

.02 

June . 

I 

02 

02 

2 

.02 

.02 

3 

.18 

.18 

July . 

I 

1-73 

1-73 

2 

3.58 

3-58 

3 

303 

3-03, 

August . . 

I 

62 

.62 

2 

3 

. 

September . 

I 

2 

.01 

.01 

3 

October . 

I 

2 

3 

.01 

.01 

Total . 

9.14 

•35 

9-49 

♦The  fixed  labor  was  all  harvesting.  The  labor  not  fixed  was  seeding,  rolling,  and  other  miscellaneous 
oi>erations. 


TABLE  33.  Distribution  of  Horse  Labor  per  Acre  on  Oats  by  Operations  and  by  Ten-Days  Periods.  Ten  Farms,  209.4 

Acres,  1913 
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TABLE  35.  Distribution  of  Horse  Labor  per  Acre  on  Potatoes  by  Operations  and  by  Ten-Days  Periods. 

Six  Farms,  108.5  Acres,  1913 
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TABLE  36.  Distribution  of  Horse  Labor  per  Acre  on  Buckwheat  by  Operations  and  by  Ten-Daa*s  Periods. 

Five  Farms,  66.6  Acres,  1913 
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The  following  charts  (Figs.  13  2-1 3  4)  show  the  distribution  of  man  labor  on  three  farms  with  different  types 
of  farming:  _ _ _ 


Cost  Accounts  on  Some  New  York  Farms  813 


.a 

cn  fa 


M 

t/5 

(Hi 

O 

ffi 


o 

cn 

[I] 

u 

Ov  < 

g*^ 

§s 

cn 

O 

u 


a 

z 

< 


"?  w 


tf) 

>< 

<J 

Q 

I 

is 


c« 

b 

O 

c/5 


w  (d 
H  fa 


n 

Q 

< 

c/5 

O 


c/5 

H 

<»; 

O 


H 

-s; 

(d 

b 

O 


b 
O 

c/5 
(d 
b 
u 

>H  < 

w  oo 


Pi 

o 

ca 

c 

»d 

b 

O 

O 

H 

n 

b 

H 

c/5 


U 

<N 

On 


»  ' 


M 

& 

O 


(A 

<U 

(0 

O 


u 

3 

p  nj 


(/] 

bo 

o 


c 

(U 

a 

'3  3 

p 


c 

>1 

o 


OKfbbffifdCO 


cn' 

td 

O 

H 

C 

H 

O 

b 

b 

O 

c/5 

(d 

b 

u 

•< 

6 

hH 

o 

25 


.  U 

tP  p 

^  o 

cb  ^ 


400 


Cost  Accounts  on  Some  New  York  Farms 


815 


iiiiiiii 


^.1 


I 


k 


i 


% 


^ ' 


.  'n 


-f 


■’ », 

K'J.  1 


JANUARY.  1916 


CIRCULAR  32 


CORNELL  UNIVERSITY 

AGRICULTURAL  EXPERIMENT  STATION  OF  THE 
NEW  YORK  STATE  COLLEGE  OF  AGRICULTURE 
Beverly  T.  Galloway.  Director 

Department  of  Plant  Pathology 


DUSTING  NURSERY  STOCK 
FOR  THE  CONTROL  OF 
LEAF  DISEASES 

BY  V.  B.  STEWART 


PUBUSHED  BY  THE  UNIVERSITY 
ITHACA.  NEW  YORK 

817 


52 


CORNELL  UNIVERSITY 
AGRICULTURAL  EXPERIMENT  STATION 
Experimenting  Staff 

BEVERLY  T.  GALLOWAY,  B.Agr.Sc.,  LL.D.,  Director. 

HENRY  H.  WING,  M.S.  in  Agr.,  Animal  Husbandry. 

T.  LYTTLETON  LYON,  Ph.D.,  Soil  Technology. 

JOHN  L.  STONE,  B.Agr.,  Farm  Practice. 

JAMES  E.  RICE,  B.S.A.,  Poultry  Husbandry. 

GEORGE  W.  CAVANAUGH,  B.S.,  Agricultural  Chemistry. 

HERBERT  H.  WHETZEL,  M.A.,  Plant  Pathology. 

ELMER  O.  FIPPIN,  B.S.A.,  Soil  Technology. 

G.  F.  WARREN,  Ph.D.,  Farm  Management. 

WILLIAM  A.  STOCKING,  Jr.,  M.S. A.,  Dairy  Industry. 

WILFORD  M.  WILSON,  M.D.,  Meteorology. 

RALPH  S.  HOSMER.  M.F.,  Forestry. 

JAMES  G.  NEEDHAM,  Ph.D.,  Entomology  and  Limnology- 
ROLLINS  A.  EMERSON,  D.Sc.,  Plant  Breeding. 

HARRY  H.  LOVE,  Ph.D.,  Plant  Breeding. 

ARTHUR  W.  GILBERT,  Ph.D.,  Plant  Breeding. 

DONALD  REDDICK,  Ph.D.,  Plant  Pathology. 

EDWARD  G.  MONTGOMERY,  M.A.,  Farm  Crops. 

WILLIAM  A.  RILEY,  Ph.D.,  Entomology. 

MERRITT  W.  HARPER,  M.S.,  Animal  Husbandry. 

JAMES  A.  BIZZELL,  Ph.D.,  Soil  Technology. 

GLENN  W.  HERRICK,  B.S.A.,  Economic  Entomology. 

HOWARD  W.  RILEY,  M.E.,  Farm  Mechanics. 

CYRUS  R.  CROSBY,  A.B.,  Entomology. 

HAROLD  E.  ROSS,  M.S. A.,  Dairy  Industry. 

KARL  McK.  WIEGAND,  Ph.D.,  Botany. 

EDWARD  A.  WHITE,  B.S.,  Floriculture. 

WILLIAM  H.  CHANDLER.  Ph.D.,  Pomology. 

ELMER  S.  SAVAGE,  M.S.A.,  Ph.D.,  Animal  Husbandry. 

LEWIS  KNUDSON,  Ph.D.,  Plant  Physiology. 

KENNETH  C.  LIVERMORE,  Ph.D.,  Farm  Management. 

ALVIN  C.  BEAL,  Ph.D.,  Floriculture. 

MORTIER  F.  BARRUS.  Ph.D.,  Plant  Pathology. 

CLYDE  H.  MYERS,  M.S.,  Ph.D.,  Plant  Breeding. 

GEORGE  W.  TAILBY,  Jr.,  B.S.A.,  Superintendent  of  Livestock. 

EDWARD  S.  GUTHRIE,  M.S.  in  Agr.,  Ph.D.,  Dairy  Industry. 

JAMES  C.  BRADLEY,  Ph.D.,  Entomology. 

PAUL  WORK,  B.S.,  A.B.,  Vegetable  Gardening. 

JOHN  BENTLEY,  Jr.,  B.S.,  M.F.,  Forestry. 

EARL  W.  BENJAMIN,  Ph.D.,  Poultry  Husbandry. 

EMMONS  W.  LELAND,  B.S.A.,  Soil  Technology. 

CHARLES  T.  GREGORY,  Ph.D.,  Plant  Pathology. 

WALTER  W.  FISK,  M.S.  in  Agr.,  Dairy  Industry. 

ARTHUR  L.  THOMPSON,  Ph.D.,  Farm  Management. 

ROBERT  MATHESON,  Ph.D.,  Entomology. 

HORACE  M.  PICKERILL,  B.S.  in  Agr.,  Dairy  Industry. 

MORTIMER  D.  LEONARD,  B.S.,  Entomology. 

FRANK  E.  RICE,  Ph.D.,  Agricultural  Chemistry. 

VERN  B.  STEWART,  Ph.D.,  Plant  Pathology. 

IVAN  C.  JAGGER,  M.S.  in  Agr.,  Plant  Pathology  (In  cooperation  with  Rochester  University). 
CHARLES  H.  HADLEY,  B.S.,  Entomology. 

DANIEL  S.  FOX,  B.S.,  Farm  Management. 

WILLIAM  I.  MYERS,  B.S.,  Farm  Management. 

LEW  E.  HARVEY,  B.S.,  Farm  Management. 

L.  M.  MASSEY,  A.B.,  Plant  Pathology. 

BRISTOW  ADAMS,  B.A.,  Editor. 

LELA  G.  GROSS,  Assistant  Editor. 

The  regular  bulletins  of  the  Station  are  sent  free  on  request  to  residents  of  New  York  State. 


8l8 


DUSTING  NURSERY  STOCK  FOR  THE  CONTROL  OF 

LEAF  DISEASES  1 

V.  B.  Stewart 

In  spraying  for  the  control  of  leaf  diseases  of  nursery  stock,  one  of  the 
most  important  problems  confronting  the  nurseryman  is  a  satisfactory 
means  of  applying  the  spray  mixture.  An  outfit  is  desirable  which  will 
apply  the  spray  with  sufficient  force  and  with  the  least  inconvenience, 
permitting  the  work  to  be  done  with  considerable  rapidity  and  as  econom¬ 
ically  as  possible.  Several  different  types  of  spraying  machines  have  been 
constructed,  but  none  have  been  satisfactory.  It  is  difficult  to  build  a 
machine  that  can  be  transported  over  tall  nursery  trees.  On  the  other 
hand,  the  narrow  space  separating  the  nursery  rows  makes  it  difficult  to 
construct  a  sprayer  that  will  run  between  the  rows.  Also,  with  the  sprayers 
that  have  been  used,  only  a  relatively  small  amount  of  stock  can  be  covered 
within  a  given  length  of  time;  this  not  only  increases  the  expense,  but  in 
many  cases  it  is  impossible  to  cover  all  of  the  susceptible  stock  before  it 
is  too  late  for  the  application  to  be  effective. 

Some  of  these  difficulties  are  found  in  connection  with  orchard  spraying 
also.  In  order  to  find  a  means  of  obviating  them,  several  experiments 
have  been  conducted  by  the  Cornell  University  Agricultural  Experiment 
Station  within  recent  years,  in  dusting  the  trees  instead  of  spraying  them 
(Fig.  i).  Most  of  the  work  has  been  done  by  Blodgett  ^  and  by  Reddick 
and  Crosby.^  As  a  whole  these  dusting  experiments,  conducted  in  the 
orchards  of  New  York  State,  have  proved  satisfactory,  and  many  orchard- 
ists  are  adopting  this  method  in  preference  to  spraying. 

It  is  claimed  for  the  dust  method  that  the  time  of  application  is  not 
limited  by  soil  conditions,  inasmuch  as  the  lightness  of  the  outfit  permits 
its  transportation  at  all  times;  also,  that  blocks  of  trees  on  rough  or  hilly 
ground,  or  in  localities  remote  from  an  adequate  water  supply,  may  be 
protected  without  unusual  difficulty. 

The  cost  of  spraying  solutions  is  less  than  that  of  the  dust  mixture. 
The  actual  expense  for  the  dust  method,  however,  is  but  slightly  greater 
than  that  for  the  liquid,  since  the  handling  of  a  large  bulk  of  water  is  elim¬ 
inated,  the  outfit  is  less  expensive,  and  the  operators  are  fewer  in  number. 
On  the  other  hand,  even  though  the  dust  method  should  prove  considerably 
more  expensive,  the  great  saving  in  time,  and  especially  the  ability  to 
cover  large  areas  at  critical  periods  in  a  minimum  of  time,  would  largely 
offset  the  increased  cost  of  the  dust  mixture. 

In  view  of  the  success  of  dusting  in  apple  orchards  the  method  appeared 
worthy  of  trial  in  the  nursery,  where  conditions  are  entirely  different,  there 
being  many  diseases  affecting  the  various  kinds  of  nursery  plants.  During 
the  past  season,  therefore,  experiments  were  performed  in  nursery  plantings 

1  A  more  complete  report  of  the  experiments  mentioned  in  this  circular  is  reserved  for  a  future  pub¬ 
lication. 

2  Blodgett,  F.  M.  Experiments  in  the  dusting  and  spraying  of  apples.  Cornell  Univ.  Agr.  Exp.  Sta. 

Bu1.340  :  147-179.  1914- 

2  Reddick,  Donald,  and  Crosby,  C.  R.  Further  experiments  in  the  dusting  and  spraying  of  apples. 
Cornell  Univ.  Agr.  Exp.  Sta.  Bui.  354:51-96.  1915. 

Reddick,  Donald,  and  Crosby,  C.  R.  Dusting  and  spraying  experiments  with  apples.  Cornell  Univ. 
Agr.  Exp.  Sta.  Bui.  369  :  309-356.  1916. 
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to  determine  the  relative  value  of  dusting  and  spraying  for  the  control  i 
of  leaf  diseases  of  cherry,  rose,  currant,  and  horse-chestnut.  Owing  to  j 
the  possibility  that  the  dust  method  might  fail  to  prove  effective,  only  1 
a  few  hundred  plants  were  included  in  each  experiment.  All  the  spraying 
and  dusting  was  done  by  hand.  j 

The  dust  mixture  used  in  all  experiments  was  ninety  parts  of  finely  ] 
ground  sulfur  ^  and  ten  parts  of  powdered  lead  arsenate.  The  lead  arsenate  ] 
was  added,  not  only  for  its  value  as  an  insecticide  against  chewing  insects,  ] 
but  also,  and  primarily,  for  its  adhesive  properties.  When  lead  arsenate 


Fig.  I.  DUSTING  orchard  trees 

With  this  machine  the  dust  can  be  driven  through  trees  with  very  dense  foliage 


is  moistened  there  is  a  tendency  for  it  to  become  somewhat  gelatinous  and  ^ 
sticky,  thus  increasing  the  adhesiveness  and  spreading  quality  of  the 
mixture.  The  dusting  machine  used  is  shown  in  figure  2. 

The  sprayed  plats  were  treated  with  commercial  lime-sulfur  solution, 
diluted  one  gallon  to  fifty  gallons  of  water.  The  solution  was  applied 
with  a  compressed-air  hand  sprayer. 

The  experiments  were  performed  in  two  different  nurseries,  and,  although 
they  were  conducted  on  a  small  scale,  the  results  give  an  indication  as 
to  the  effectiveness  of  the  dust  mixture. 

*  The  sulfur  was  so  finely  ground  that  at  least  95  per  cent  would  pass  through  a  200-n:iesh  sieve. 
method  of  testing  sulfur  is  described  by  F.  M.  Blodgett  in  Bulletin  328  of  the  Cornell  University  Agri¬ 
cultural  Experiment  Station. 


Dusting  Nursery  Stock  for  the  Control  of  Leaf  Diseases  82-^. 

EXPERIMENT  FOR  THE  CONTROL  OF  LEAF  SPOT  OF  THE 

CHERRY  5 

The  leaf  spot,  or  yellow  leaf,  of  cherries  usually  may  be  controlled  by 
from  five  to  seven  treatments  of  lime-sulfur  solution,  diluted  one  to  fifty, 
applied  at  intervals  of  from  two  to  three  weeks. 

In  the  experiment  for  the  control  of  this  disease,  four  rows  of  Tartarian 
cherries  in  a  large  block  of  first -year  sweet  cherry  trees  were  selected, 
and  a  part  of  each  row  was  included  in  the  respective  plats.  The  rows 


Fig.  2.  A  HAND  DUSTING  MACHINE 
This  machine  is  suitable  for  treating  small  plantings  of  nursery  stock 

extended  east  and  w^est.  Starting  at  the  east  side  the  plats  were  treated 
as  follows:  the  trees  in  the  first  100  feet  of  the  four  rows  were  dusted  with 
the  mixture  of  finely  ground  sulfur  and  powdered  arsenate  of  lead;  those 
in  the  next  125  feet  were  left  untreated;  and  those  in  the  last  100  feet 
were  sprayed  with  lime-sulfur  solution  diluted  one  to  fifty. 

The  first  application  of  dust  and  spray  was  made  on  May  ii,  when  the 
trees  were  about  six  inches  high.  In  order  to  protect  as  much  of  the  new 
foliage  as  possible  at  all  times,  the  second  application  was  made  on  May 
25,  when  the  trees  were  about  eight  to  ten  inches  high.  Other  appli¬ 
cations  were  made  on  June  7,  June  27,  July  9,  July  19,  and  August  2. 


5  The  cherry  leaf  spot  disease  is  caused  by  the  fungus  Coccomyces  hiemalis  Higgins. 
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Because  of  the  heavy  rainfall  and  the  numerous  infection  periods  during 
the  summer,  the  applications  did  not  thoroughly  protect  all  of  the  new 
growth  and  many  infections  occurred  in  all  the  plats.  On  the  other  hand, 
the  trees  in  the  treated  plats  were  not  so  severely  infected  as  were  the 
untreated  trees.  Final  observations  and  results  on  the  experiment  were 
recorded  on  August  31.  The  percentage  of  premature  defoliation  caused 
by  the  disease  was  determined  by  counting  the  number  of  leaf  scars  on  each 
tree  where  leaves  were  missing.  In  the  untreated  plat  the  average  loss 
of  leaves  for  each  tree  was  thirty-seven  per  cent;  in  the  dusted  plat  the 
average  loss  of  leaves  per  tree  was  eight  per  cent,  as  compared  with  fifteen 
per  cent  for  the  sprayed  trees. 

Several  factors  are  involved  in  accounting  for  the  failure  of  the  lime- 
sulfur  solution  to  be  as  effective  as  the  dust  mixture,  the  most  important 
of  which  may  be  the  location  of  the  different  plats.  The  dusted  trees  were 
at  the  east  end  of  the  rows,  where  there  was  a  gentle  slope  conducive  to 
proper  drainage;  while  the  sprayed  plat  was  on  lower  land,  which  did  not 
drain  so  readily,  and  where  often  after  periods  of  heavy  rainfall  the  soil 
remained  saturated  with  water  for  a  considerable  time.  Not  only  did  the 
excess  of  water  affect  the  growth  of  the  trees  in  that  area,  but  also  the 
moist  conditions  favored  the  leaf-spot  disease  and  more  infections  occurred. 

Most  of  the  foliage  in  the  sprayed  and  in  the  dusted  plat  showed  only 
a  few  infections  and  was  still  green,  while  a  large  proportion  of  the  affected 
leaves  in  the  check  plat  were  turning  yellow  and  were  of  little  value  to  the 
trees. 

CONTROL  OF  MILDEW  ON  CHERRIES  ® 

Although  the  mildew  is  ordinarily  more  destructive  on  sour  cherries 
than  on  the  sweet  varieties,  the  disease  was  very  common  on  all  varieties 
of  cherries  during  the  season  of  1915.  The  applications  made  for  the 
control  of  cherry  leaf  spot  were  effective  in  controlling  the  mildew  also. 
On  August  31  practically  all  the  foliage  on  the  trees  in  the  check  plat 
in  the  preceding  experiments  showed  the  presence  of  the  disease,  and 
many  of  the  leaves  were  curled  and  dried  out.  Very  little  mildew  was 
present  on  the  trees  in  the  treated  plats,  and  none  of  the  foliage  was 
severely  affected.  These  observations  indicate  that  the  dust  mixture, 
as  well  as  the  lime-sulfur  solution,  is  effective  in  controlling  the  mildew 
disease  of  cherries. 

EXPERIMENT  FOR  THE  CONTROL  OF  LEAF  BLOTCH  OF  HORSE- 

.CHESTNUT^ 

A  single  row  of  large  four-years-old  horse-chestnut  trees  was  selected 
for  the  experiment  on  leaf  blotch.  The  trees  were  about  six  feet  high 
and  comprised  the  last  row  of  a  large  block  of  ornamental  stock.  The 
row  extended  north  and  south.  Starting  at  the  north  end,  the  trees  in 
the  first  150  feet  of  the  row  were  treated  with  the  dust  mixture;  those  in 
the  next  50  feet  were  left  untreated  for  a  check;  those  in  the  next  100 
feet  were  sprayed  with  lime-sulfur  solution,  one  to  fifty ,  those  in  the 
last  75  feet  were  left  untreated  for  a  check. 

6  The  mildew  of  cherries  is  caused  by  the  fungous  pathogene  Podosphara  oxyacantha  jX>C)  de  Bary. 

7  The  leaf  blotch  disease  of  horse-chestnut  is  caused  by  the  fungous  pathogene  Gutgnardta  Mscult  (Rk.; 
Stewart. 
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The  first  application  of  dust  and  spray  was  made  on  May  ii,  when 
all  the  buds  had  opened  and  some  of  the  leaves  were  well  developed. 
The  second  application  was  made  on  May  25,  when  practically  all  of 
the  older  leaves  were  fully  developed.  The  third  application  was  made 
on  June  7.  Because  of  the  wet  season  and  the  numerous  infection  periods, 
three  other  applications  were  made,  on  June  21,  July  9,  and  August  2, 
respectively. 

When  the  final  observations  were  made,  on  August  30,  the  trees  in 
the  check  plats  were  badly  affected  and  had  the  appearance  of  having 
been  burned  over  by  fire.  A  comparison  of  the  trees  in  the  different 
plats  was  obtained  by  determining  the  average  number  and  percentage 
of  affected  leaves  on  each  tree.  No  attempt  was  made  to  record  the 
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Fig.  3.  A  TRACTION  DUSTING  MACHINE 
The  dust  mixture  is  discharged  from  the  two  pipes  in  the  rear  of  the  machine 

number  of  infections  on  each  leaf.  In  the  untreated  plats  especially 
the  leaves  were  severely  affected,  while  most  of  the  diseased  leaves  on 
the  treated  trees  showed  only  one  or  two  small  lesions.  In  the  dusted 
plat  there  were  seventy-two  trees  and  only  about  three  per  cent  of  the 
foliage  was  affected;  approximately  ten  per  cent  of  the  foliage  on  the 
sixty-one  sprayed  trees  was  diseased ;  and  on  the  fifty-five  untreated  trees 
fifty-nine  per  cent  of  the  foliage  was  affected. 

In  comparing  the  sprayed  and  the  dusted  trees  it  is  believed  that  the 
lime-sulfur  spray  was  less  effective  mainly  because  of  the  dense  foliage 
on  the  trees.  With  a  hand  sprayer  the  power  was  not  sufficient  to  furnish 
a  driving  spray  that  would  thoroughly  cover  all  parts  of  this  dense  foliage. 
On  the  other  hand,  the  cloud  of  finely  ground  dust  mixture  floated  through 
the  trees  and  settled  on  the  leaves,  completely  covering  them,  and  thereby 
affording  better  protection  than  the  liquid  spray. 
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EXPERIMENT  FOR  THE  CONTROL  OF  THE  LEAF  SPOTS  OF 

CURRANTS  « 

The  leaf  spots  of  currants,  which  in  many  cases  cause  heavy  defoliation, 
may  usually  be  controlled  by  five  or  six  applications  of  lime-sulfur  solution, 
diluted  at  the  rate  of  one  gallon  to  fifty  gallons  of  water.  The  experi¬ 
ment  for  the  control  of  these  diseases  included  several  rows,  about  seventy 
feet  in  length,  of  second-year  Cherry  currant  bushes.  These  rows  were 
on  the  north  side  of  a  large  block  of  currants.  The  first  six  rows  were 
treated  with  the  dust  mixture;  row  7  served  as  a  buffer  row  and  was  not 
treated;  rows  8,  9,  10,  and  ii  were  sprayed  with  lime-sulfur  solution 
diluted  one  to  fifty;  rows  12,  13,  14,  15.  16,  and  17  were  left  untreated 
for  a  check. 
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Fig.  4.  A  TRACTION  DUSTER 
This  machine  is  suitable  for  dusting  nursery  stock 

On  May  10  the  first  application  was  made,  there  being  at  that  time 
several  clusters  of  leaves  on  the  bushes.  The  next  application  was  made 
on  May  25,  when  many  leaves  were  fully  developed  and  the  numerous 
new  shoots  were  growing  rapidly.  Other  applications  were  made  on 
June  7,  June  21,  July  9,  July  19,  and  August  2.  The  frequent  heavy 
rains  necessitated  the  numerous  treatments. 

Final  data  on  the  experiment  were  recorded  on  September  3,  when  a 
large  part  of  the  foliage  on  the  untreated  bushes  had  already  fallen.  At 
least  sixty  per  cent  of  the  leaves  were  missing  and  many  of  the  bushes 
were  completely  defoliated.  The  bushes  on  the  treated  plats  were  still 
growing  and  the  premature  defoliation  caused  by  the  leaf  spots  was  but 
slight.  There  was  practically  no  difference  in  appearance  between  the 
sprayed  and  the  dusted  bushes;  both  fungicides  proved  effective  in  pre¬ 
venting  premature  defoliation  caused  by  the  leaf  spot  diseases.  The 


8  The  leaf  spot  caused  by  Seploria  ribis  Desm.  and  the  anthracnose  caused  by  Pseudopeziza  ribis  Kleb. 
are  commonly  found  on  currant  nursery  stock  in  New  York  State. 
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dust  mixture  apparently  penetrated  better  than  the  spray,  for  in  the 
dusted  plat  a  much  larger  proportion  of  leaves  were  retained  on  the  trunks 

of  the  plants  than  in  the  sprayed  plat. 

EXPERIMENT  FOR  THE  CONTROL  OF  ROSE  MILDEW  ^ 

Lime-sulfur  solution,  diluted  one  to  fifty,  is  effective  for  the  control 
of  rose  mildew,  but  owing  to  the  time  and  labor  involved  m  applying 
the  spray  solution  the  use  of  a  dust  mixture  is  preferable.  During  the 
past  season  an  experiment  was  conducted  for  the  control  of  niildew  on  large 
Crimson  Rambler  •  rosebushes.  The  bushes  were  planted  thickly  ^nd 
formed  an  arbor  several  hundred  feet  in  length.  The  bushes  along  about 
eighty  feet  of  the  arbor  were  dusted;  the  remainder  of  the  bushes  were 
not  treated  and  served  as  a  check  on  the  experiment. 
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Fig.  5.  THE  TRACTION  DUSTER  IN  OPERATION 

The  discharge  pipes  on  this  machine  can  be  lowered  and  raised  according  to  the  height  of 

the  nursery  stock 

The  first  application  of  dust  was  made  on  June  18,  just  as  the  mildew 
began  to  appear  on  the  blossom  buds  and  at  the  tips  of  the  young  shoots. 
The  second  application  was  made  on  July  12,  and  on  that  date  considerably 
more  mildew  was  present.  Two  other  applications  were  made,  on  July  21 
and  August  5,  respectively.  At  the  time  of  the  last  treatment  the  dusted 
bushes  were  still  practically  free  from  mildew,  only  a  few  infected  leaves 
being  apparent,  and  the  young  shoots  were  growing  rapidly.  The  untreated 
bushes  immediately  next  to  the  dusted  plat  were  severely  infected ;  many  of 
the  leaves  and  shoots  were  dried  out  and  killed  by  the  mildew,  and  very 
little  of  the  foliage  was  free  from  the  disease.  By  preventing  injury 
to  the  foliage  and  the  young  shoots,  the  dust  mixture  enabled  the  treated 
bushes  to  retain  their  beauty  and  to  appear  green  and  healthy  throughout 
the  summer. 

9  The  mildew  on  roses  is  caused  by  the  fungous  pathogene  Sphoerotheca  pannosa  (Wallr.)  L4v.  var.  rosa 
Wor. 
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SUMMARY 

In  the  various  experiments  herein  discussed,  the  finely  ground  sulfur 
in  the  dust  mixture  proved  as  efficient  a  fungicide  as  lime-sulfur  solution. 
The  results  obtained  warrant  further  trials  on  a  more  extensive  scale. 

If  dusting  on  a  commercial  scale  proves  effective  in  the  nursery,  the 
problem  of  controlling  leaf  diseases  of  nursery  stock  should  be  materially 
lepened.  There  are  numerous  types  of  traction  dusting  machines  which, 
with  a  few  changes,  would  be  suitable  for  use  in  the  nursery  (Figs.  3] 
4,  and  5)*  W^ith  the  dust  method  only  one  man  and  a  horse  are  necessary 
to  operate  the  machines,  which  run  between  the  rows’,  and  the  work  can 
be  done  in  a  much  shorter  time  than  with  the  usual  spraying  machines 
now  employed  by  nurserymen. 
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